CIENCE 


EDITORIAL COMMITTEE: 8S. NeEwcoms, Mathematics; R. 8S. Woopwarp, Mechanics; E. C. PICKERING, 
Astronomy; T. C. MENDENHALL, Physics; R. H. THuRsToN, Engineering; IRA ReMsEN, Chemistry; 
J. Le Conte, Geology; W. M. Davis, Physiography; Henry F. OsBorN, Paleontology ; W. K. 
Brooks, C. HART MERRIAM, Zoology; 8. H. ScuppER, Entomology; C. E. Bessry, N. L. 
BRITTON, Botany; C. S. Minot, Embryology, Histology; H. P. Bowpitcn, Physiology; 

J. S. Breitinas, Hygiene ; J. MCKEEN CATTELL, Psychology; 

J. W. POWELL, Anthropology. 














Fripay, DECEMBER 15, 1899. 


CONTENTS: 
Reminiscences of Bunsen and the Heidelberg Labora- 
tory: DR. HENRY CARRINGTON BOLTON...... 865 


A Skeleton of Diplodocus recently Mounted in the 

American Museum: PRoFesSOR HENRY F. 

OGD CN TE ons sinnndeccscosesee seccrpestinaesbetssdathinmmnbiesaie 870 
The Nomenclature of the New York Series of Geolog- 

ical Formations: PROFESSOR JOHN M. CLARKE 

and CHARLES SCHUCHERT...........:.ecseeeeeeeeues 874 
Fish Fauna of the Woods Hole Region: Dr. HUGH 

ME, Qi hvcisnctececescccchesesccnvercassivecsesersers 878 
Zoology at the Columbus Meeting of the American 

Association for the Advancement of Science: C. 

Kn, EI oles cccncdeninressthactnsccctetsssecesnavest 881 
Scientific Books :— 

Report of the Fur Seal Investigations 1896-97 : 

PROFESSOR J. A. ALLEN. Ladd’s A Theory of 

Reality: PROFESSOR HENRY S. WILLIAMS. 

Determination of the Density of Water at 4° C. 

by the International Bureau of Weights and Meas- 


ures, 1899: PROFES-OR S. W. HOLMAN. Books 
TOON. -ncdits nenditinkseshatsccetudascsntaietisabseeition 885 
Scientific Journals and Articles.........++ 5 ot aeladelie 893 


Societies and Academies :— 
The New York Academy of Sciences; Section of 
Astronomy and Physics: DR. WM. 8S. Day. 
Section of Geology and Mineralogy: DR. ALEXIS 
A. JULIEN. Section of Biology: PROFESSOR 
Francis E. Liuoyp. Torrey Botanical Club: 
PROFESSOR EDWARD 8. BuRGEsS. Biological 
Society of Washington: Dr. O. F. Cook. Sei- 
ence Club of the University of Wisconsin: DR. 
Wis, Bh, BRR. o5 ccs ceocvesvngchaevetssconsntsseveatnnes 894 


Discussion and Correspondence :— 


An Alien Clematis in New Mexico: PROFESSOR 
Be Dh A Ca cain bab teesecesstacecictinon 895 
Notes on Inorganic Chemistry: J. L. H.....-....+4:: 899 


Current Notes on Meteorology :— 
Lectures on Meteorology ; Physiological Effects of 
Antarctic Cold and Night ; Physiological Effects of 


High Altitudes: R. DEC. WARD.............-..+++ 900 
Scientific Notes and News......c..esccccssseessenseseees os 901 
University and Educational News. ........00.0000+00+++ 904 


MSS. intended for publication and books, etc., intended 
for review should be sent to the responsible editor, Profes- 
sor J. McKeen Cattell, Garrison-on-Hudson, N. Y. 


REMINISCENCES OF BUNSEN AND THE 
HEIDELBERG LABORATORY, 
1863-1865. 

I rrrst met Bunsen in the lovely, retired 
valley of Engelberg, Switzerland, during the 
summer of 1863; I had spent the preced- 
ing twelve months in Paris, working in 
Dumas’ laboratory at the Sorbonne, and in 
the Ecole de Médecine under Wurtz, and was 
expecting to continue my studiesin Heidel- 
berg. Learning by accident that Bunsen 
was at an adjoining Gasthaus I called on 
him and told him of my plans; he received 
me graciously and immediately won my 
heart by his affability, by the charming 
smile that lit up his large features, and by 
his unselfish interest in my personal affairs. 
Being myself quite ignorant of the German 
language we conversed in French, and he 
gave me useful hints as to the opening of 
the University laboratory. 

My first semester at Heidelberg was de- 
voted almost exclusively to laboratory work, 
but I attended Bunsen’s lectures on general 
chemistry every morning at nine o’clock in 
the adjoining auditorium. Bunsen’s habit 
of saying one word when he meant to use 
another was at first puzzling, particularly 
as I was very weak in German, but when 
he exhibited the violet vapor of iodine and 
called it chlorine, my previous knowledge 
of chemistry assisted comprehension. After 
every lecture Bunsen rarely missed spend- 
ing several hours in the laboratory, going 
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from student to student with enquiries, sug- 
gestions and useful hints. Desirous of 
securing my share of this personal contact 
I soon found the best way to induce the 
Hofrath to linger was to have a supply of 
clean test-tubes and beakers on an orderly 
desk, with a query or two requiring experi- 
mental answers. Any suggestion as to the 
use of the spectroscope in connection witha 
substance under examination was sure to 
interest the Professor, as that famous in- 
strument was a comparatively new adjunct 
to chemical work, being then about four 
years old. 

When in the laboratory Bunsen habit- 
ually carried between his lips a short, un- 
lighted cigar, and he often stopped at a stu- 
dent’s desk only long enough to light the 
tobacco at a ‘Bunsen Burner’; in a few 
minutes the cigar was again without a spark 
owing to his absent-minded neglect to pull 
on it. Absent-mindedness was a marked 
trait in Bunsen’s character, and many 
amusing anecdotes are told of the difficul- 
ties it brought him. The statement that he 
remained a bachelor because he forgot his 
wedding day is, of course, apocryphal, as is 
the other about his putting on a suit of gar- 
ments onthetop of others that he had forgot- 
ten to take off ; but the following came under 
my personal observation. Bunsen used to 
dine every day at a little table reserved for 
him in a restaurant connected with the 
hotel in which [ lived; one spring he fell 
into the habit of ordering veal-cutlets and 
asparagus as the chief item for his meal, 
and without reflection or feeling that a 
change of diet would be agreeable, he con- 
tinued to order ‘Kalbs- Cotelette und Spargel,’ 
daily for several weeks, until one day the 
Kellner gravely informed him that asparagus 
was no longer in season and could not be 
supplied. Bunsen seemed to be immensely 
taken a-back and to realize for the first 
time that he had been dining on one dish 
for a long period ; he soon recovered him- 
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self, however, and asked the waiter for the 
bill-of-fare, from which, after careful ex- 
amination, he ordered mutton-chops and 
peas, and this was his daily diet up to the 
time I changed my hotel. 

When the laboratory was closed for the 
Christmas holidays I tried to get permission 
to work in the deserted rooms, but in vain, 
and not wishing to be idle I worked at 
growing crystals, improvising a desk out of 
a hotel wash-stand, and a heater out of the 
huge porcelain stove. Some time after I 
showed to Bunsen a single crystal of copper- 
calcium acetate about three inches long, 
with perfectly regular facets, and of which 
I was quite proud; he looked at it rather 
solemnly, as I thought, and enunciated the 
single word ‘ausgezeichnet’! This was not in 
my limited vocabulary and whether a com- 
mendation or a disapproval I could not di- 
vine ; I puzzled over the word all day, and 
on returning home the dictionary explained 
its meaning to my great satisfaction. 

As my knowledge of German increased I 
attended the lectures of Kirchhoff and of 
Kopp, but never was able to enjoy the latter’s 
interminable sentences and involved style. 

Bunsen’s assistants in the laboratory at 
the time of my sojourn were Dr. Bender and 
Dr. Rose; the latter had the reputation 
among the students of giving more accurate 
instruction in mineral analysis than Bunsen 
himself. Rose’is now professor in the Uni- 
versity of Strassburg. 

Bunsen’s methods in mineral analysis were 
not wholly approved by the students; one 
day he stopped at my desk for a moment, 
and picking up a filter containing a moist 
precipitate he inquired; “‘ What have you 
here?” Seeing with consternation a por- 
tion of my quantitative precipitate sticking 
to his thumb, I hastily seized a ‘Spritz- 
Flasche,’ and washed the substance off his 
thumb into the filter on the funnel before 
venturing areply. Bunsen smiled genially 
and passed on to my neighbor. 
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Bunsen showed extraordinary callousness 
to heat, being able to hold in his fingers 
metal nearly red hot; on one occasion 
when stirring a glowing crucible with a 
very short spatula, his skin fairly sizzled 
and for relief he took hold of the lobe of his 
ear with his smoking thumb and fore-finger, 
explaining that the ear was the coolest part 
of the body. 

The celebrated Dr. Fresenius, of Wies- 
baden, having appropriated some discovery 
or method of Bunsen, without giving credit, 
was cordially disliked by him, and he once 
showed it by a significant act. A student 
accosted the Hofrath as he passed by and 
put to him some simple question in analy- 
tical chemistry ; on the desk lay open a 
copy of Fresenius’s ‘ Anleitung,’ whereupon 
Bunsen closed the book with a deprecatory 
gesture, pulled out the drawer of the stu- 
dent’s desk to its extreme limit, and thrust 
into it as far back as possible the objection- 
able volume, saying: ‘‘ Nun, mein Herr, we 
will proceed.” 

Bunsen was rather sensitive to criticism ; 
one of my American colleagues tells me of 
an incident illustrating this. The professor 
proposed to the student the joint prepara- 
tion of certain Cesium and Rubidium salts, 
saying he would secure several barrels of 
the mineral water rich in the chlorides and 
would have the water boiled down ‘to a 
small volume ready for the separation of the 
rare elements. The American felt highly 
pleased at the flattering proposal and to 
show his interest in the matter mentioned 
that he had studied under Professor O. D. 
Allen, of New Haven, who had done work 
on Cesium and Rubidium. This was an 
unfortunate remark, however, for Allen had 
corrected Bunsen’s figures for the Atomic 
Weight of Cs., and the Hofrath remember- 
ing this never again mentioned the subject 
to my friend. 

In those days students were obliged to 
prepare some substances now commonly 
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provided, and to construct some apparatus 
with their own hands. Every student had 
to etch and calibrate his own eudiometer, 
and some of them wasted much time over 
the hydrofluoric acid process before getting 
good results. I remember, too, purifying 
potassium hydroxid by solution in aleohol 
(an extra charge), and evaporation in a 
large silver basin loaned by an assistant. 
One green, Russian student bought at 
Desaga’s potassium cyanid instead of the 
hydroxid and was vainly trying to dissolve 
it, walking about the laboratory shaking 
the bottle for hours, when Bunsen noted its 
singular appearance, he caused the opera- 
tion to be suspended, and on ascertaining 
the nature of the substance cautioned the 
student against it. 

Speaking of Russians reminds me of an 
amusing occurrence; one of them was in- 
structed to precipitate a substance ‘ mit iiber- 
schiissigem Kali,’ and not finding any bottle 
labelled ‘ iiberschiissiges Kali,’ he inquired for 
it of a neighbor, who mischievously sent him 
to Dr. Bender, telling him the article was 
kept under lock and key with other costly 
substances, such as silver nitrate and plati- 
num chlorid. The astonished assistant ex- 
plained to the Russian that an excess of potash 
did not require a special bottle; the student 
was nicknamed ‘ Uberschiissiges Kali’ for 
the rest of the semester. 

Many nationalities were represented in 
Heidelberg laboratory, besides Russians 
there were Bessarabians, Hollanders, Bohe- 
mians, Germans from North and from South, 
Austrians, one Chilian, one Englishman (the 
late Dr. Walter Flight), one Scotchman, 
one Irishman and several Americans, fifty- 
nine students in all, of which fifty-eight 
were incessantly smoking; the fumes of 
tobacco mingled with vapors of HS, SO,, 
HNO,, and NH,, making an atmosphere so 
thick that I regret not having cut off a 
slice as a souvenir. 

The students, from time immemorial, had 
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a voluntary organization to maintain order 
in the laboratory ; they elected at the be- 
ginning of each semester an officer known as 
‘ Polizei-Diener,’ who was authorized to 
impose small fines for petty offenses, the 
money thus secured being devoted at the 
end of the term to the purchase of books 
for the small library placed on shelves in 
the balance-room. This custom I under- 
stand still obtains. At the opening of my 
third term I was elected ‘ Polizei,’ and 
duly instructed in my duties; being watch- 
ful and courageous I collected more money 
during my term of office than had been 
added to the library fund for many years. 
The misdemeanors for which fines were im- 
posed were leaving an unused gasburner 
lighted, failure to resort to the ‘ Stink- 
Zimmer’ when noxious gases were gen- 
erated, failure to replace bottles or appa- 
ratus used in common, and leaving a 
balance door open or weights on the pans, 
which latter was accounted a very heinous 
offense ; the fines ranged from six kreutzers 
(Baden) to half a gulden. My official life 
was marked by two events that greatly ex- 
cited and amused the whole laboratory ; 
one of the events was regarded as an ex- 
hibition of unparalleled audacity, of which 
only an American was capable—I fined 
Hofrath Bunsen! The Professor, after 
lighting his cigar at the flame of a Bunsen 
burner left the gas burning and went out of 
the room ; according to custom, and to the 
consternation of the students, I chalked on 
the desk that Bunsen had used, the words 
‘6 Kr.’ over my initials, a notice that 
could not be erased until the fine was paid. 
Next day when Bunsen approached the 
desk, he glanced at the inscription, smiled 
broadly, and to the amusement of the 
crowd of students that had gathered to see 
the result of my daring, opened his purse 
and handed me the six kreutzers with a 
pleasant commendation of the fidelity of 
the ‘ Polizet.’ 
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The other event concerned a very close- 
fisted American whose numerous fines J 
was unable to collect ; when they reached 
the enormous sum of one anda half gulden, 
(about 60 cents), I consulted some of the 
older German students stating the facts and 
asking for advice. They declared they 
had never heard of such a case, and they 
authorized me to confiscate some chemical 
apparatus belonging to the American and 
to sell it at auction. I secured a fine 
beaker-glass, the outside one of a large nest, 
and after due notice, amid the shouts of 
the 59 students gathered in the lecture-room 
the beaker was sold at auction ; the compe- 
tition to secure it was so keen that it 
broughta very high price, the sum cover- 
ing the fine plus the value of the glass. 
The excess had to be paid back to the lucky 
American, so that the fine did not come 
out of his pockets, after all. 

Several times in the course of his life 
Bunsen was injured by explosions; he was 
popularly believed to be minus one eye, one 
ear, and one lung, and there is some foun- 
dation for this, for he lost an eye when 
working at cacodyle, and he was slightly 
deaf. It was related of him thaton one oc- 
casion a violent explosion threw him to 
the ground and made him unconscious, on 
coming to, his first words were: ‘ Has any 
of the substance been saved ?” 

In 1865 Bunsen was invited to fill a chair 
in the University of Berlin, and after due 
consideration he declined the flattering call 
to the delight of all educational Heidelberg. 
In his honor the students organized a torch- 
light parade; the chemists marched in a 
a body, and carried away by enthusiasm I 
imprudently joined them, carrying a torch 
with the crowd. The procession paraded the 
principal streets and then assembled in the 
open square before the Aula, or central Hall 
of the University ; there the students sing- 
ing the Studenten Lieder and formed a ring, 
gradually closed in towards the center, mak- 
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ing the ring smaller, until at a given signal 
they threw their half-burned torches into 
the very center and the pile blazed on high, 
making an impressive ceremonial. I have 
said I imprudently joined because I failed 
to anticipate the disagreeable consequences; 
the smoke of a half-a-thousand torches, the 
dripping grease, and the dust of the streets, 
combined with the moist exudation of my 
membranous integument, to form a black 
deposit that would have honored a stoker, 
besides ruining a suit of clothes. 

During my residence in Heidelberg a la- 
mentableand terrible affair took place that 
threw a profound gloom over the University 
and the entire town. Two German stu- 
dents having quarreled decided the earth 
was not large enough for both of them to 
live in, and resorted to the diabolical prac- 
tice called the ‘American |Duel.’ In a 
darkened room the two young men drew 
lots, having sworn that he who drew the 
black ball would commit suicide. The un- 
happy loser went to his room and discharged 
a bullet into his breast, but missed his heart 
and lingered for several days on his death- 
bed; his parents were summoned by tele- 
graph and besought him on their knees to 
disclose the name of his antagonist, but he 
steadfastly refused and died with the secret 
in his breast. The students not only ex- 
cused his conduct but praised his courage, 
and when his remains were taken to the 
railway station to be transported to a dis- 
tant city, they accompanied the funeral 
cortége with torches and music. The stu- 
dents claimed he was nota suicide for he 
was killed in an honorable duel, and they 
maintained that his opponent was not ac- 
cessory to his death because he shot him- 
self; I had many arguments with them and 
never could convince them of their extra- 
ordinary tergiversation. 

The whole system of dueling at Heidel- 
berg is an interesting feature of student life 
that I had good opportunities of observing 
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without taking part, but, as Kipling says, 
‘that is another story.’ 

The intimacy of Bunsen and Kopp is well 
known, I have often seen them walk 
through the narrow streets hand-in-hand 
like affectionate schoolgirls, Bunsen’s large 
frame and Kopp’s diminutive stature mak- 
ing a strong contrast. 

Bunsen had great talents and personal 
attractions yet he did not succeed in foster- 
ing original work on the part of those who 
studied with him; I think this is partly due 
to the fact that they were chiefly beginners 
and when they had acquired the rudiments 


of general chemistry they took to the fertile — 


fields of organic chemistry under other 
masters. Yet his pupils include some men 
of high rank in the profession, Lothar 
Meyer, Sir Henry Roscoe, Beilstein, Lieben 
and Carius. 

I last saw Geheimerath Bunsen during a 
brief visit to Heidelberg in 1891; he had 
retired from active duty and complained of 
the infirmities of advancing years, being 
subject to rheumatism, but he exhibited the 
same cordial manner, the charming smile, 
and a willingness to listen to the accounts 
of Americans who had pursued their studies 
in the Heidelberg Laboratory. Bunsen 
died after a lingering illness, August 16, 
1899, at the great age of 88. 

Among the Americans contemporary with 
me may be named: 

Eli W. Blake, afterwards professor of 
physics at Brown University, deceased. 

Orren W. Root, afterwards professor of 
chemistry at Hamilton College, deceased. 

Charles Wolf, of Cincinnati, deceased. 

George M. Miller, of New York. 

Harry McBurney, of Boston. 

Lyman Nichols, of Boston. 

Arnold Hague, of the United States Geo- 
logical Survey. 

Frank Slingluff, of Baltimore. 

There was no club or association among 
the Americans such as exists in Gottingen, 
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and a full list of Americans who studied 
under Bunsen could only be made from the 
official register of the university. 

Ofthe charm of residence in the pictur- 
esque little city on the Neckar, with its 
magnificent ruined castle, its attractive 
forest-covered hills threaded by enticing 
paths, its historical associations, and its ex- 
cellent beer, there can be but one opinion ; 
but in winter we often felt the truth of the 
old couplet : 

‘ Heidelberg ist eine schéne Stadt 
Wenn es ausgeregnet hat! ’ 
Henry CARRINGTON BoLTon. 


A SKELETON OF DIPLODOCUS, RECENTLY 
MOUNTED IN THE AMERICAN 
MUSEUM.* 

In the spring of 1897, one division of the 
American Museum exploring party was sent 
by the writer to the Como Bluffs of Wyom- 
ing, made famous by numerous discoveries 
of Dinosaurs. It was believed that this rich 
locality had been exhausted by the continu- 
ous excavations of the United States Geo- 
logical Survey under the direction of Pro- 
fessor Marsh. The first prospecting, how- 
ever, resulted in the discovery, by Mr. 
Barnum Brown and the writer, 
of a large femur, which guided 
us to a very remarkable skele- 
ton of Diplodocus longus Marsh. 
Dr. J. L. Wortman joined the 
party later and superintended 
the work of excavation which 
occupied several months. 

At one time strong hopes 
were aroused that the entire an- 
imal would be found together. 
The long tail stretched off par- 
allel with the cliff, interrupted 
only by a narrow gully which 


* Extract from Memoirs of the 
American Museum of Natural History, 
Vol. I., Part V. Issued October 25, 


1899. 
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had cut through a small section of the 
caudals. In front of the sacrum the 
dorsals stretched forward in a promising 
way, but the centra were wanting, and 
finally nothing but the neural arches re- 
mained. The left side was found most 
deeply imbedded and most completely pre- 
served in the region of the sacrum. The 
bones recovered, with the exception of 
three cervical vertebre and the complete 
right scapula, are shown in the accompany- 
ing restoration. Not only the relative com- 
pleteness of this skeleton, but the highly 
skillful manner in which it was taken out, 
render it unique. Upon arrival in the 
Museum, the reconstruction of the pelvis 
and sacrum proved especially difficult, but 
was completed successfully. 

The points of greatest novelty are found 
in the vertebral column, since the only por- 
tions of this region described by the late 
Professor O. C. Marsh are a single cervical, 
an anterior dorsal, three sacral centra, and 
one caudal with chevrons. In order to un- 
derstand the general structure of the pos- 
terior half of the column, that is from the 
8th presacral backwards, the reader is re- 
ferred to the restoration, Fig. 1. A re- 
markable balance between the opisthocelous pre- 
sacrals and procelous postsacrals is observed. 
Vertebra for vertebra they correspond very 
nearly in size, with a slight advantage in 
favor of the presacrals. The balance was 
completed by the ponderous tail stretching 
out to a length of 30 feet. Between these 
balanced dorsals and caudals are the exces- 
sively rigid sacrals, coalesced with each 
other and with the ilium. Thus a long 
balanced vertebral lever is established with 
the acetabulum as a fulcrum, with opis- 
thoccelous vertebre in front and proccelous 
vertebree behind. The dominating principle 
in construction of the backbone is maxi- 
mum strength with minimum weight. The 
ingenuity of sculpture by which this is 
brought about, every single vertebra differ- 
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ing from its fellow, baffles the Lamarckian 
as well as the Darwinian, and tempts us to 
revive the old teleological explanation. 
The neural spines, arches and centra are 
constructed in such a manner as to connect 
all the principal points of stress and. strain, 
and at the same time reduce the weight to 
the last degree. They are proportioned in 
each vertebra to meet its peculiar condi- 
tions, no two vertebra being alike. 

Presacrals 2 and 1 are of great interest 
because, as in the Struthious birds, the ribs 
they bear lie behind the ilium, the 14th 
being still free, the 15th having coalesced 
with the illum. Theanalogy with Apteryx 
is very striking. 

The three anterior sacrals, constituting the 
primitive Dinosaur sacrum, are firmly 
united together by their neural spines. 
These spines coalesce into a single very 
robust spine, showing the diapophysial 
laminz separate ; the antero-posterior di- 
ameter of this spine is far less than that of 
the three coalesced spines of Brontosaurus or 
Morosaurus. 

The sacrum of Sauropoda is reinforced 
by the addition not of dorsals, but of an- 
terior caudals. The third sacral was prob- 
ably the first of the anterior caudals to be 
added in an ancestral stage of evolution. 
The fourth sacral is stili more conspicuously 
a modified caudal. 

This is the first instance among the 
Sauropoda in which a nearly complete sac- 
rum has been found attached to the ilium. 
This fortunate circumstance determines the 
correct position of the ilium with relation to the 
sacrum, and shows that the entire pelvic 
girdle has been incorrectly placed hitherto ; 
Marsh’s error consisted in his placing the 
anterior and posterior acetabular borders, 
or pubic and ischiac peduncles, of the ilium 
upon the same horizontal plane, thus di- 
recting the superior iliac crest backwards ; 
and altering the natural angle of the entire 
pelvis. The second point of great interest 
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is the marked elevation of the sacral spines 
above the ilium and the uniquely extensive 
and powerful union betwen the sacrum and 
ilia. The sacral spines are not only the 
highest spines in the vertebral column, but, 
as in the birds, the sacro-iliac junction is 
the center of power and of motion, and is 
of the most rigid character. 

The completeness of the tail with its 
chevrons is of great moment ; 37 caudals is 
the number estimated; 29 is the number 
fully or partly preserved ; 26 chevrons are 
preserved. The length of the tail is esti- 
mated at 9 meters, or about 29 feet—this 
estimate is obtained by the addition of the 
actual lengths of the centra. 

The caudals thus steadily increase in 
length from the first to the 18th and 
then steadily diminish toward the ex- 
tremity. Totally dissimilar from the cau- 
dals of other reptiles, and even from those 
of other Dinosaurs, the caudals of Sauro- 
poda or Cetiosauria are distinguished by 
profound changes in different regions. In 
proportions the anterior caudals are short, 
relatively broad, and spreading with heavy 
rugosities, as the seat of the powerful mus- 
culature of the tail, sacrum and femur. 
The median caudals (of the type first de- 
scribed by Marsh) are long, narrow and con- 
tracted, as the seat of the propelling fin ; 
the posterior caudals are long, slender 
cylinders. There are no less than five types 
of chevrons. 

The ilium is finely preserved ; the superior 
crest is perfect, but the anterior border is 
flattened or crushed inwards instead of 
turning sharply out to allow space for the 
two posterior ribs which lie in behind it. 
The superior crest, is directed mainly up- 
wards, the rugose border of the crest is sur- 
mounted by five diapophysial rugosities, 
that is those springing from the first pre- 
sacral vertebra, and from the four sacrals. 
The function of the heavy pre-acetabular 
bar appears to have been to support the 
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weight of the body when the anterior por- 
tion of the trunk was raised and the tail de- 
pressed. 

Of the shoulder girdle only the scapula is 
preserved. Singularly enough this is the 
right scapula, for most of the skeleton rep- 
resents the left side. The femur is a highly 
characteristic bone. It is distinguished by 
a prominent trochanter placed on the pos- 
terior border, near the middle of the shaft, 
which apparently corresponds with the 
This is for 
the insertion of the great femoro-caudal 
muscles of birds and Dinosaurs. This 
femur is much more slender than that of 
Brontosaurus and has rather the proportions 
of the Amphicelias altus femur described by 
Cope. 

The greatly extended and revised knowl- 
edge afforded by this specimen may now be 
summarized. 

Dorsals—The neural spines arise from 
the convergence of paired cervical spines. 
There are no nodal or broad-spined dorsals 
as in Brontosaurus. The rib articulations 
are greatly elevated in the posterior dorsals. 
The two posterior dorsals are placed behind 
the ilium and bear one free and one coal- 
esced or vestigial rib. Sacrals.—There are 
four sacrals, three of which exhibit a com- 
plete coalescence of the spines, the fourth 
being more free and like a caudal. The 
sacro-iliac union is by means of sacral ribs 
and diapophysial plates. Additions to the 
sacrum are made from the caudal series. 
Caudals—All the anterior caudals have 
broad diapophysial laminz. These plates 
were first observed by the writer in Bron- 
tosaurus or Camarasaurus. There are five 
distinct types of chevrons. One of these, 
belonging to the 18th or 19th caudal, is the 
type to which Marsh assigned the name 
Diplodocus. Ilium.—The superior crest of 
the ilium is directed upwards, and the 
coalesced sacrals form the center of motion 
and the highest portion of the vertebral 
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column. There is a balance of weight be- 
tween the dorsals and the anterior caudals. 
The laminar construction of the dorsals, 
sacrals, and caudals is shown to exhibit a 
unity of type, with local differences adjusted 
to special stresses and strains. 


RESTORATION AND HaAsits oF DIPLopocus. 


We must await the discovery of the com- 
plete limbs and neck before Diplodocus can 
be wholly restored. Yet a number of 
important points regarding the general 
structure of the animal can be established 
now. The length of the entire skeleton 
was considerably greater than estimated by 


Marsh. The known and estimated linear 
measurements are as follows: 
Feet. Meters. 
Ca indcintnendsesencs séqnesats 30 
I cisiiisan honkccndenawitesesens 2 .60 +- 
Dorsals ( estimated )............. 12 3.65 
Servicals (estimated )........... 12 3.65 
AM cdiadclis cctcsbidenbiocy 2 61 
NE lights ob ksteebodiiieee 58 8.51 


The animal was about 60 feet in length 
and relatively more elevated and more slen- 
der than Brontosaurus. The proportions of 
the shafts of the femora, namely Diplodocus 
5, Brontosaurus 7, probably give us an ap- 
proximate idea of the weight ratio—that is, 
Diplodocus had about five-sevenths the bulk 
of Brontosaurus. 

We observe in Marsh’s restoration of 
Brontosaurus, a pioneer work of very great 
difficulty, that the mid-dorsal region is 
made the highest point in the backbone ; 
that the sacral region is subordinate; that 
the tail (in which 8 or 10 anterfdr caudals 
are now know to be omitted) is an appen- 
dage of the body instead of an important 
locomotor organ of the body. In all these 
points Marsh’s restoration is probably in- 
correct. 

We must consider therefore as three of the 
most important advances in our general 
knowledge of the structure of these animals ; 
first, the establishment of the sacral spines 
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as the highest point in the backbone; sec- 
ond, of the sacrum and ilium as a center of 
power and motion; third, of the balance 
between the dorsals and caudals. 

Diplodocus gives usa new and different 
conception of the Cetiosaurs or Sauropoda, 
one which increases their ability as aquatic 
reptiles, and specializes the functions of 
the tail. The tail constitutes one-half 
the length of the animal, and was of im- 
mense service as a propeller in enabling it 
to swim rapidly through the water, the 
broad anterior portion being provided with 
very powerful lateral muscles, and the com- 
pressed posterior portion being controlled 
by tendons and made effective by a verti- 
cal fin. 

The tail, secondly, functioned as a lever 
to balance the weight of the dorsals, an- 
terior limbs, neck and head, and to raise 
the entire forward portion of the body up- 
wards. This power was certainly exerted 
while the animal was in the water, and 
possibly also while upon land. Thus the 
quadrupedal Dinosaurs occasionally as- 
sumed the position characteristic of the 
bipedal Dinosaurs—namely, a tripodal posi- 
tion, the body supported upon the hind feet 
and the tail. 

Thirdly, the supporting function of the pos- 
terior half of the tail is indicated by the 
sudden change in the shape of the chevrons 
at the 13th caudal; the chevrons of caudals 
13 to 19 indicate the region to which part 
of the main weight of the body was trans- 
mitted ; these chevrons are powerful and 
broadly spread out at the bottom. The 18th 
chevron is firmly anchylosed with the cen- 
trum; the 19th, 20th, 21st, 23d, 24th, 25th, 
are firmly connected with the centra by 
sutural surfaces, though not anchylosed. 

What may be termed the ‘ supporting and 
balancing’ tail of the Hadrosaurs, Iguano- 
donts and Megalosaurs is of a much simpler 
type than this ‘ balancing, supporting and 
propelling ’ tail of the Cetiosaurs. 
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There is a traditional view that these 
animals were ponderous and sluggish. This 
view may apply in a measure to Bronto- 
saurus. In the case of Diplodocus it is cer- 
tainly unsupported by facts. 

As compared with the Crocodilian or 
Cetacean type, the axial skeleton of Diplo- 
docus is a marvel of construction. It is a 
mechanical triumph of great size, lightness 
and strength. Judging by the excessive 
rugosity of the vertebrae and limbs, the 
powerful interspinous ligaments attached to 
the pre- and post-spinal lamin, the back- 
wardly directed rugosities at the summits 
of the diapophysial laminz in the dorsals, 
and of the postzygapophysial lamine in the 
caudals, the animal was capable not only of 
powerful but of very rapid movements. In 
contrast with Brontosaurus it was essentially 
long and light-limbed and agile. Its tail 
was a means of defense upon land and a 
means of rapid escape by water from its 
numerous carnivorous foes. Its food proba- 
bly consisted of some very large and nutri- 
tious species of water-plant. The anterior 
claws may have been used in uprooting such 
plants, while the delicate anterior teeth were 
employed for prehensile purposes only. The 
plants may have been drawn down the throat 
in large quantities without mastication, 
since there were no grinding teeth whatever. 
It is only by some such means as this that 
these enormous animals could have obtained 
sufficient food to support their great bulk. 

Henry FAIRFIELD OSBORN. 


THE NOMENCLATURE OF THE NEW YORK 
SERIES OF GEOLOGICAL FORMATIONS. 
THE prime outcome of the work of the 

four geologists, Mather, Emmons, Vanuxem, 

Hall, engaged upon the original survey of 

the State of New York, was the promulga- 

tion of a series of terms designating and 
classifying the rock formations. Many of the 
terms adopted in the final reports issued in 

1842-1843 had been previously introduced 
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in the annual reports of one and another 
of the geologists, but that finally announced 
was the mutual agreement of the four. 
Tradition and contemporary record have 
given us some evidence that differences of 
opinion as to the merits of various terms 
erected during the progress of the survey 
were not wholly reconciled by the final pro- 
nouncement which rejected a goodly num- 
ber of provisional names. It was clearly 
the purpose of the geologists to institute 
and defend a classification of the older 
rocks, the stratigraphic units of which were 
to be of approximately equal value. In 
several instances subdivision of such units 
was recognized; thus Hall and Vanuxem 
especially added the term group to some 
units as indicative of a minor subdivision 
of the strata. Emmons avoided this term 
wholly and Mather seldom employed it. 

The geologists also made use of a broader 
assemblage of the units into associations 
termed by some of them groups, by others 
divisions. These were four in number, 
namely, beginning at the bottom : Champ- 
lain, Ontario, Helderberg, Erie, and a fifth, 
Catskill, was employed by Mather. ‘There 
was pretty uniform agreement in the use 
of these broader terms and such slight dis- 
crepancy as became apparent in their appli- 
cation was no more than an expression of 
imperfect knowledge and of personal equa- 
tion. It was a genuine misfortune to the 
New York nomenclature that disturbed and 
drove out these terms which are supremely 
adapted to the unequaled paleozoic suc- 
cession from which they emanated. In 
many respects they meet the actual condi- 
tions far more satisfactorily than the Euro- 
pean terms which we are now carrying. 
They are entitled to respect for their ven- 
erableness and, where consistent with the 
present state of knowledge, to recognition 
for their merit. 

It will be observed that the classification 
proposed by the four geologists was wholly 
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stratigraphic. It did not purpose to ex- 
press the time units or groups thereof ex- 
cept so far as such a subdivision of the 
strata must of itself imply a corresponding 
division of time. Nor did the geologists 
contemplate any uniform grouping of their 
units in terms intermediate between their 
major and minor divisions. 

It has, however, come to pass that such 
a grouping of the early New York units 
has found its way into quite general use. 
Such terms as Niagara group, Hamilton 
group, Chemung group, are current ex- 
pressions in contemporaneous writings and 
they are not employed at all in the sense in 
which they were sometimes used by Van- 
uxem and Hall. This fact is well known 
and it is generally recognized by all students 
concerned with the stratigraphy of the 
early formations, that this condition has 
come about indirectly through the influence 
of the important summaries of American 
geology published by the late Professor J. 
D. Dana (Manual of Geology, four editions). 
In presenting the succession of paleozoic 
events these works have treated the subject 
as history must be treated, as a succession 
of time units. These units, which have 
been termed epochs, were grouped together 
into periods, and each period was given the 
name of the most conspicuous, widely dis- 
tributed or otherwise best characterized of 
its epochs. Thus have arisen terms for 
secondary divisions in the paleozoic history 
of New York which duplicate names that 
must remain permanently in use for time 
units and their stratigraphic equivalents. 
The duplicating terms thus introduced into 
New York history are the following : Tren- 
ton, Niagara, Onondaga, Corniferous, Ham- 
ilton, Chemung. The distinguished author 
to whom reference has been made never 
employed these terms in any other than a 
chronologic sense ; the present frequent ap- 
plication of them with a stratigraphic mean- 
ing of precisely the same scope as the time 
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divisions, is a perfectly natural and legit- 
imate outcome. This practice has, how- 
ever, not only caused confusion from dupli- 
cation within the boundaries of the State, 
but it has led to much embarrassment in 
the correlation of the stratigraphic succes- 
sion of other states with that of New York. 
The point has doubtless been reached when 
these terms, representing though they do 
important divisions of time and sedimenta- 
tion, must give way to others of equivalent 
value which shall obviate the duplication 
and confusion with which we are now em- 
barrassed. 

This paper, frankly stated, is a proposi- 
tion to substitute for these terms in their 
stratigraphic application and hence neces- 
sarily in their chronologic equivalence, a 
series of designations derived from char- 
acteristic localities of the New York paleo- 
zoic, and thus to preserve, under the neces- 
sity of change, the eminent title of New 
York State to its full and ancient represen- 
tation in the classification of the paleozoic 
deposits and time. 

Incidentally it also takes cognizance of 
and suggests a suitable remedy for the 
present incongruity in the nomenclature of 
the stratigraphic units. As the propriety 
and necessity of local terms for the designa- 
tionofsuch units is generally acknowledged, 
those formations which have hitherto borne 
names of other significance are now super- 
seded by appropriate geographic names. 

1. Champlainic. This most appropriate designation 
was introduced by the concurrence of the four geol- 
ogists for the formations here assigned to it (exclu- 
sive of the Potsdam sandstone), and it has clear right 
of way over the later application of the name to 
the period of post-glacial alluvium. That the later 
term has become ingrained in literature renders it all 
the more conspicuous as an infraction of the law and 
of the rights of the men who first proposed it. In the 
face of Champlain, 1842, the term Ordovician has no 
standing. 

2. Ontaric. Vanuxem placed the base of the On- 


tario division at the ‘gray sandstone,’ Hall and 
Emmons at the Medina, Mather at the Shawangunk 
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grit. Vanuxem and Hall terminated the division 
above with the Niagara, Emmons included the Salina 
and waterlime. Any rational grouping of these for- 
mations must recognize as its base the predominance 


SCIENCE. 
THE NEW YORK SERIES. 


PERIOD OB GROUP. 


(N.S. Von. X. No. 259. 


AGE OB STAGE. 


Georgia slates 


Potsdam sandstone and limestone 


f Beekmantown limestone (15) 
( Chazy limestone 


Lowville limestone (16) 
* Black river limestone 
Trenton limestone 


Utica shale 
Lorraine beds (17) 
| Richmond beds (Ohio and Indiana) 


f Oneida conglomerate 
Shawangunk grit 
{ Medina sandstone 


{ Clinton beds 
} Rochester shale 
} Lockport limestone 


| Guelph dolomite 


Salina beds 
Rondout waterlime (18) 
\ Manlius limestone (19) 


{ Coeymans limestone (20) 
| New Scotland beds (21) 
} Becraft limestone (22) 

l Kingston beds (23) 
Oriskany beds 


Esopus grit (24) 
Schoharie grit 
Onondaga limestone 

‘ Marcellus shale 

Hamilton beds 


[ Tully limestone 
Genesee shale 
Portage beds 
( Naples beds, 
Ithaca beds, 
Oneonta beds, 
local facies ) 





f Chemung beds 
(Catskill sandstone, (256) 
{ local facies ) 


of coarse sedimentation installing a new cycle. Grow- 
ing evidence fully endorses Emmons’ view as to the 
termination of the group and period with the clearing 
of the Salina sea. 
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3. Canadian. This term has the prestige cf time 


and priority. 

4. Mohbawkian. Conrad and Vanuxem made use 
of the term ‘Mohawk limestone’ for certain of 
the calcareous layers beneath the Trenton, but they 
differed so widely in their application of the term 
that in the summation of their results, the geologists 
decided to abandon it. The name is here revived 
with a broader meaning. The valley and watersheds 
of the Mohawk river afford typical exposures of all 
members of the group. 

5. Cincinnatian. The formations of the Neo- 
champlainic are not as completely developed in the 
State of New York as in Ohio and Indiana. In the 
latter sections the Lorraine fauvs is represented, but 
is followed above by the well-defined fauna of the 
Richmond beds. Probably in no other region is the 
succession of these faunas so complete as about Cin- 
cinnati, and this fact justifies the recognition of the 
term Cincinnatian, which already has historic value. 
For a full description of the series by Winchell and 
Ulrich, see Geol. and Nat. Hist. Surv. of Minn., vol. 
3, pt. 2, pp. ci-ev., 1897. 

6. Oswegan. This name is appropriate on account 
of the widespread occurrence of the Oneida and Me- 
dina formations in Oswego County, N. Y. Vanuxem 
employed the term ‘ Oswego sandstone’ for the forma- 
tion subsequently and by common consent called 
Medina sandstone. In reviving the name, though 
with a broader meaning than in its original use, it 
derives its title from its early date. 

7. Niagaran. In the seuse suggested by Professor 
Dana. 

8. Cayugan (new). The divisions of this group are 
knit together by lithologic and faunal characters and 
are distinctly Ontaric. The outcrops are typically 
exposed about the north end of Cayuga Lake, N. Y. 

9. Helderbergian. The present state of our knowl- 
edge does not permit the use of the term Helderberg 
in its original scope. The ‘ Helderberg division’ was 
made to embrace formations now regarded as consti- 
tuting the lower and part of the middle Devoniec, 
We propose to restrict the term Helderbergian to the 
formations currently known as ‘ Lower Helderberg,’ 
excluding the ‘ Tentaculite limestone.’ 

10. Oriskanian. The Oriskany formation varies 
considerably in the character of its sediment. Its 
calcareous facies is highly developed in eastern New 
York, while the more siliceous sediment excludes all 
others in the central part of the state. The fauna of 
the Oriskany from its lowest beds, as at Camden, 
Tennessee, to its highest beds, as in the Province of 
Ontario, shows progress in differentiation, but it is 
not yet practicable to subdivide the New York de- 
velopment of the fauna. 
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11. Ulsterian (new). From the outcrops of all 
the members in Ulster county, N. Y. 

12. Erian. The ‘ Erie division’ comprised the for. 
mations from the top of the Onondaga limestone to 
the top of the Chemung. We propose to save the 
term to the New York nomenclature by reviving it 
with a restricted meaning. 

13. Senecan (new). In Seneca county and along 
the shores of Seneca lake are excellent exposures of 
these beds. 

14. Chautauquan (new). From exposures in Chau- 
tauqua county, N. Y. 

15. Beekmantown limestone (new). The Calcif- 
erous sandrock of Eaton and authors generally. 
This formation took its original name from sections 
in the Mohawk valley, where the rocks are without 
fossils. At Beekmantown, N. Y., the normal fauna 
is finely developed and the rock section essentially 
complete. 

16. Lowville limestone (new); instead of Birdseye 

limestone of common use. Lowville is a town in 
Lewis county, N. Y., where these beds are well ex- 
posed. 
17. Hudson river beds. It is becoming increas- 
ingly evident that the great mass of shale in the Mo- 
hawk and Hudson river valleys which was desig- 
nated at an early date by this term is resolvable into 
horizons extending from the middle Trenton to and 
including the Lorraine beds. At present it seems 
unlikely that when this determination of horizons 
has been carried through the series any part will re- 
main to which the original term can be applied by 
virtue of its distinctive fauna, though it may still 
serve to designate a facies of the formations men- 
tioned. 

18. Rondout waterlime (new). From the fine 
development of these beds in the extensive cement 
quarries at and near Rondout, N. Y. 

19. Manlius limestone. Tentaculite limestone of 
Gebhard, Mather and later writers. The name here 
used was introduced by Vanuxem and is entitled to 
first consideration. Manlius is the place of typical 
exposure in Onondaga county, N. Y. 

20. Coeymans limestone (new); and 

21. New Scotland limestone (new). These terms 
designate respectively the Lower Pentamerus ( Hel- 
derberg and Pentamerus limestones of the New York 
geologists) and the Catskill or Delthyris shaly lime- 
stone. Coeymans and New Scotland are adjacent 
towns in Albany county, N. Y., through which runs 
the Helderberg escarpment affording the finest ex- 
posures of these formations. 

22. Becraft limestone. This name was introduced 
by N. H. Darton with the sanction of Professor James 
Hall, for the beds previously known as the Upper 
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Pentamerus and Scutella limestones of the Helderberg 
sections. The present name is derived from Becraft 
mountain, Columbia county, N. Y. 

23. Kingston beds (new). The ‘ upper shaly beds’ 
of W. M. Davis, which are typically exposed and at- 
tain a thickness of 250 feet in the vicinity of Kings- 
ton, N. Y. 

24. Esopus grit. Proposed by Darton, with the 
approval of Professor Hall, for the old term Cauda- 


SCIENCE. 


[N. S. Von. X. No. 259. 


Island. On August 30th, when this bay was 
first visited by a party from the Fish Com- 
mission laboratory, 4 species not previously 
known from the region were noted, in addi- 
tion to a number of rare southern forms. 
Between that date and October 17th, the bay 
was industriously seined, at short intervals 


of time, along about one mile of the eastern 
shore, and the subtropical fishes were in- 
variably found. On September Ist no less 







— 


| 


galli grit. It has been suggested by Frech that the 
Esopus grit should be regarded as a part of the aren- 
aceous sediments of the Oriskany. The very few 
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fossils which it contains, however, do not as yet fully 
endorse this suggestion. 

25. Catskill sandstone. This is an approximate 
expression of the value of this formation. Catskill 
sedimentation doubtless began as early as Portage 
time, its representation during which is expressed in 
the term, Oneonta beds. 

Joun M. CLARKE, 


CHARLES SCHUCHERT. 


FISH FAUNA OF THE WOODS HOLE REGION. 

In the issue of Science for October 21st, 
1898, the writer noticed the capture in the 
vicinity of Woods Hole, Mass., within a 
few years, of 12 species of fishes new to the 
fauna of southern New England, including 
5 not previously known from United States 
waters. These additions raised the num- 
ber of species recorded from the Woods 
222, including 11 strictly 


nt ot 


Hole region to 
fresh-water forms. 

The summer and fall of 1899 yielded an 
extraordinary number of unlooked-for spe- 
cies. Although the season was in some 
respects unfavorable, owing partly to the 
almost total absence from the inshore waters 
of the floating sargasso-weed under which 
the tropical forms drift in from the Gulf 
Stream, and although a number of the 
regular visitants were tardy in arriving and 
appeared in only limited numbers, the sea- 
son as a whole was unprecedented for the 
number of new and rare fishes taken. Most 
of the species to be mentioned were observed 
only in Katama Bay, a small body of shal- 
low water separating the eastern end of 
Martha’s Vineyard from Chappaquiddick 


than 9 other species new to the locality 
were detected, and 4 others were obtained 
on September 16th, 19th, and 29th. By 
November 18th, when the last visit was 
made, the water temperature had fallen to 
47° and no rare kinds were caught. 

At times the number of species represented 
in a single seine-haul in Katama Bay was 
unprecedented for the Woods Hole section, 
and surpassed by but few Florida or West In- 
dian records. ‘Thus, on September Ist, the 
record for the day was 56 species, of which 
47 were taken at one set, including 7 species 
not reported from points north of Florida 
until this year. 

The species hereafter mentioned bring the 
list of Woods Hole fishes to 240. This is a 
larger number than has been recorded from 
any other locality in the United States with 
the exception of Key West, in which region 
upwards of 250 species have been noted. 


RARE SPECIES OBSERVED IN 1899, 


Exocetus heterurus Rafinesque. FLyrne- 
FISH. Very rare; in 1886 and possibly on 
one previous occasion this fish has been de- 
tected at Woods Hole. <A specimen 12 
inches long was seined at Menemsha Bight, 
Martha’s Vineyard, on August Ist, 1899 ; at 
the same place another, somewhat smaller, 
was caught in a fish trap on August 21st. 

Rachycentron canadum (Linnzeus). Costa ; 
CRAB-EATER. Rarely observed in recent 
years and none for a number of seasons ; 
commoner 25 years ago than at any time 
since ; only small (5 or 6 pound) specimens 
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heretofore observed. On July 18th, 1899, a 
fine example 4} feet long and weighing 60 
pounds was caught in the Fish Commission 
trap in Buzzard Bay, and retained alive 
until August 31st. 

Tetragonurus cuviert Risso. SQUARE TAIL ; 
SEA-RAVEN. This very rare species, de- 
scribed from Nice in 1810, was until 1890 
known only from the coast of southern 
France and the Madeira Islands. The 
original describer considered it a deep- 
water form that approached the coasts only 
for spawning purposes. On November 10th, 
1890, the species was added to the western 
Atlantic fauna by the capture of a specimen 
at Woods Hole. The taking of another 
specimen at the same place, on August Ist, 
1899, now recorded for the first time, is 
most interesting and unexpected ; the fish, 
about 14 inches, was found under a mass of 
floating rock-weed in Vineyard Sound. 

Epinephelus niveatus (Cuvier & Valencien- 
nes). Snowy Grouper. Straggling speci- 
mens of this tropical species have occasion- 
ally been taken in Rhode Island and 
Massachusetts waters, the first Woods Hole 
examples being obtained in 1895. In 
Katama Bay, the fish was common from the 
latter part of August to the first part of 
October, 1899, and was observed on every 
day the bay was visited; upwards of 75 
were secured during the season. 

Pseudopriacanthus altus (Gill). Bia-ryve. 
A rare straggler from the West Indies ; de- 
scribed by Dr. Gill from Narragansett Bay ; 
recorded from Woods Hole and several other 
points on Massachusetts coast. In summer 
and fall of 1899, the fish was common in 
Katama Bay, almost every seine-haul yield- 
ing specimens ; over 100 were taken before 
the advent of cold weather. 

Lutianus analis (Cuvier & Valenciennes). 
Murron-FisH. Normal range from Florida 
to Brazil; north of Florida known only 
from Woods Hole, in 1876 (7 specimens) 
and 1897 (2 specimens). In Katana Bay 
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during September, 1899, the fish was found 
on six different days, and upwards of 20 
small specimens were taken. 

Chetodon ocellatus Bloch. BurTrerFtiy- 
FIisH. A few specimens of this tropical 
species have been obtained at Woods Hole 
nearly every year in October and November, 
5 being the largest number in one season. 
In 1899, the fish was positively common at 
times, and more were collected in Katama 
Bay than have probably ever been observed 
in any other locality. Throughout Septem- 
ber and until the third week in October, the 
gaudy little fish were constantly found in 
the shore waters ; 80 were obtained on Sep- 
tember Ist, and 50 more on each of three 
other days, the aggregate number observed 
during a period of seven weeks being over 
400. Some of these were so small as to sug- 
gest that they must have hatched after 
reaching Massachusetts waters. 

Chetodon bricei Smith. Burrerriy-Fisu. 
Prior to 1899, only 6 specimens of this 
species, all taken at Woods Hole in 1897, 
were known. In September, 1899, at 
Katama Bay, it was found on seven differ- 
ent days, in company with Chetodon ocellatus, 
and over 40 specimens were obtained. Dur- 
ing the recent Porto Rican expedition of the 
Fish Commission, a specimen was secured 
at Fajardo. . 

Alutera monoceros (Osbeck). FrLe-risu. 
The detection of this very interesting East 
Indian species on our coast at Woods Hole 
in August, 1898, was referred to in Science 
for October 21st, 1898, and is the subject of 
a recently issued paper by the writer. * 
While possibly this is the species recorded 
from Cuba by Parra in 1787 and by Poey in 
1863, the evidence is far from conclusive. 
The seining of a second specimen, 8} inches 
long, at Menemsha Bight, on August Ist, 
1899, is now recorded. 

* Notice of a file-fish new to the fauna of the United 


States. Bulletin United States Fish Commission 
1898. Pp. 6 and colored plate. 
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Spheroides spengleri (Bloch). Swett- 
FISH; Sweii-TroAD. The normal habitat 


of this species is Florida and Texas to 
Brazil; the only northern locality from 
which it is recorded is Woods Hole, where 
it was observed only in September and Oc- 
tober, 1877. During September, 1899, the 
fish was common in Katama Bay, more in- 
dividuals being observed on some days than 
of the common sweil-fish (Spheroides macula- 


tus). 
RECENT ADDITIONS TO THE FAUNA. 

Murena retifera Goode & Bean. Moray. 
Described from the coast of South Carolina 
in deep water, and heretofore known only 
from that locality. A very large specimen 
was taken in a lobster pot near Tuckernuck 
Island on July 25th, 1899; it was 6 feet 2 
inches in length, 18 inches in circumference, 
and weighed 39 pounds. ‘This huge eel was 
subsequently exhibited in New Bedford as 
a ‘sea serpent.’ It was identified by Dr. 
H. C. Bumpus. 

Holocentrus, sp. SQUIRREL-FIsH. A young 
squirrel-fish, differing from the common 
Florida and West Indian species, H. adscen- 
sionis, and apparently representing one of 
Poey’s imperfectly described Cuban species, 
was taken in Katama Bay on September 
lst. There is no other record of the occur- 
rence of a squirrel-fish north of Florida. 

Apogon maculatus (Poey). IKING-OF-THE- 
Mutuets. This species has been recorded 
from Florida, the West Indies, and Brazil ; 
it is not rare on the snapper banks off the 
west Florida coast, and has frequently been 
found in the stomachs of snappers and 
groupers. There is no record of its occur- 
rence anywhere on our coast north of Key 
West, although a related species, Apogon 
imberbis ( Linnzeus), was once reported from 
Newport, R. I., by Cope. On September 
Ist, 1899, 6 specimens were taken at one 
seine-haul in Katama Bay, and on Septem- 
ber 16th, 5 more were caught at one set at 
the same place. 
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Epinephelus morio (Cuvier & Valencien- 
nes). Rep Grouper. This well-known 
Florida and West Indian food fish is known 
from Virginia, and was also recorded from 
New York by the describers and by DeKay, 
although no one since the latter’s time has 
reported it so far north and he himself relied 
on the testimony of fishermen. The detec- 
tion of the fish in the vicinity of Woods 
Hole in 1899 is now announced, 5 speci- 
mens being taken in Katama Bay on Sep- 
tember Ist, and 2 on September 16th ; these 
were all young, from 3 to 4 inches in length. 

Epinephelus adscensionis (Osbeck). Rock 
Hinp. Previously known range, Florida 
Keys to Brazil, Ascension Island, and St. 
Helena Island. One small example was 
taken by the Fish Commission in Katama 
Bay on September 19th, 1899. 

Garrupa nigrita (Holbrook). Brack 
JewrisH. A number of small specimens, 
found during September in company with 
Epinephelus niveatus and bearing a remark- 
able superficial resemblance to that ‘species, 
are with some hesitation identified as the 
black jewfish, the young of which is unde- 
scribed. The species ranges from South 
Carolina to Brazil. 

Mycteroperca bonaci (Poey). MARBLED 
Rockrisu ; Black Grouper. This fish is 
known from the west coast of Florida and 
about Key West, whence its range extends 
through the West Indies to Brazil. One 
specimen, 5 inches long, was seined in 
Katama Bay on September 19th, 1899. 

Mycteroperca, sp. ‘Ten specimens of a 
smail grouper were obtained in Katama 
Bay in September and October. ‘They are 
apparently referable to MM.  interstitialis 
(Poey), known only from Cuba, but may 
be the young of some other species. Only 
one member of this genus has heretofore 
been detected on our coast north of Florida. 

Eupomacentrus leucostictus (Miller & Tros- 
chel). Cocky-prtor. The hitherto known 
range of this species, which was described 
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from the Barbadoes in 1848 in Schomburgk’s 
history of that island, was the West Indies 
to Key West and the west coast of Florida. 
Between August 30th and October 4th, 1899, 
nine small specimens of uniform size wer® 
taken on five different days in Katama Bay. 

Teuthis hepatus Linnzeus. SURGEON-FISH ; 
TANG ; LANCET-FISH. 

Teuthis ceruleus (Bloch & Schneider). 
BLUE SurGEON ; Bue TANG. 

Teuthis bahianus (Castlenau). BARBErRO. 

These three species are recorded from 
Florida, the West Indies, and Brazil ; the 
first-named has been taken as far north as 
Charleston, 8. C. During August, Septem- 
ber and October, 1899, all of them were 
found in some numbers in Katama Bay, 
and about 50 specimens were obtained on 
seven different occasions. The last exam- 
ples were secured on October 4th, when the 
three species were represented in one seine- 
haul. About half the specimens are refer- 
able to the common species (7. hepatus). 
All the examples are small, although those 
last taken exhibit a slight increase in size 
compared with those caught early in Sep- 
tember. 

Lactophrys triqueter (Linnzeus). TRUNK- 
risH. This fish inhabits the West Indies, 
Florida, and the Bermudas, but has not been 
previously reported from Massachusetts, 
although the common trunk-fish, Lactophrys 
trigonus (Linnzeus), has been known from 
the region for many years and is taken at 
Woods Hole every season. A number of 
small specimens of L. triqueter were obtained 
in 1899; several collected in 1897 and 
earlier years had been identified as JL. 
trigonus. 

Lactophrys tricornis (Linnzeus). TRUNK- 
FisH ; Cow-FisH. This widely distributed 
species has been reported as far north on our 
coast as Chesapeake Bay, whence its range 
extends to the Gulf of Mexico, West Indies, 
Brazil and west Africa. Its occurrence in 
the Woods Hole region, in company with 
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the following species? was noted for the first 
time in September, 1899, when it was found 
on 4 or 5 occasions in Katama Bay. All of 
the specimens were small. On November 
6th, 1899, a fish 154 inches long was washed 
ashore at Cuttyhunk. 

Chilomycterus antillarum Jordan & Rut- 
ter. Bur-risu. Described from Jamaica in 
1897 ; in 1868 cited from Cuba by Poey as 
‘O. fuliginosus or a doubtful species ;’ and 
not heretofore known from any other locali- 
ties. On September 7th, 1897, a small 
specimen was taken in Quisset Harbor, near 
Woods Hole. 

Scorpena plumiert Bloch. 
This species, which is common from the 
Florida Keys to Brazil, has not been re- 
corded north of Key West. On seven days 
in August, September, and October, 1899, 
the fish was found at Woods Hole, and 20 
small specimens were taken. 

Scorpena grandicornis Cuvier & Valen- 
ciennes. Scorpron-Fisu ; Lion-risu. The 
normal range of this species is southern 
Florida to South America, in shallow water. 
One small example was secured in Katama 
Bay on September 29th. 

Hvuen M. Smira. 

U. S. CoMMISSION OF FISH AND FISHERIES. 


ScoRPION-FISH. 


ZOOLOGY AT THE COLUMBUS MEETING OF 
THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
COLUMBUS MEETING, A. A. A. 8. 

Tue work of this Section showed a flat- 
tering increase of interest over recent years 
and a list of papers of more than usual 
value. The discussions were often ani- 
mated and general, and the effect of the 
meeting as a whole was to give a very en- 
couraging future for the Section. The ad- 
dress of the Vice-President, Professor 8. 
H. Gage, of Ithaca, N. Y., was a very 
practical paper and the views expressed re- 
ceived very general concurrence. It has 
already been published in the columns of 
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this JoURNAL on yjages 305-315, September 
8, 1899. 

The following is a complete list of the 
papers read,accom panied by short abstracts : 


Tre Utility of Phosphorescence of Deep Sea 
Animals. C. C. Nurtine, Iowa City, 
Iowa. 

The paper is an attempt to explain phos- 
phorescence in terms of utility to its posses- 
sors. When possessed by free swimming 
forms it acts in a manner analogous to ‘ al- 
luring coloration,’ in some cases. In oth- 
ers it reveals the prey, in others it may be 
‘directive,’ and in still others protective in 
function. Among the Protozoa it may 
serve to keep individuals of a species to- 
gether, and thus secure conjugation. 
When possessed by fixed forms, such as 
many coelenterates, the phosphorescence 
does not serve the purpose of warning color- 
ation, nor is it useful to attract the mate, or 
sex elements of opposite sexes, but it is use- 
ful in attracting many organisms that serve 
as food for its possessors. 


Investigation of the Course of the Fibers in the 
Optic Chiasma of Bufo lentiginosus. Bur- 
Ton D. Myers, Ithaca, N. Y. 

1. The decussation is total. 2. The 
chiasma is made up of a crossing of fibers 
and not of bundles of fibers as described by 
the earlier writers. 3. There is not that 
gradually increasing complexity of decus- 
sation in the chiasma from fishes to mam- 
mals as described by Wiedersheim. 4. 
There are no interretinal fibers. 5. The 
trophic center for at least the greater part 
of the fibers of the optic nerve is in the 
retina. 6. On experimental grounds the 
toad is capable of monocular vision. 7. 
After loss of sight of one eye, contrary to 
the old belief, the toad does not die of star- 
vation. 8. Flemming’s fluid hardening is 
superior to Marchi’s method in that the 
normal nerve tracts are absolutely free 
from those blackened granules so closely re- 
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sembling degeneration. 9. Degeneration 
after severance of the optic nerve of the 
toad is first seen after five days. 


On Reighardia, A New Genus of Linguatulida, 
Henry 8S. Warp, Lincoln, Nebr. 
In the air sacs of gulls on Lake St. Clair 

was discovered in 1894 a vermiform para- 

site which could not be definitely placed. 

It occurred infrequently and even when 

found was present in small numbers. The 

host was Bonaparte’s Gull. Last year the 
same parasite was found in the common 
tern on Lake Erie. Here it is even rarer, 
only one bird in 100 being infested. One 
of the three parasites obtained was a female 
containing well developed embryos and, 
from their character, it was easy to deter- 
mine the taxonomic position of the parasite 
as closely related to the Linguatula. Subse- 
quent careful study showed also the charac- 
teristic hooks of the family, yet very poorly 
developed. The body is elongated, cylin- 
drical transparent and devoid of any an- 
nulations. The cuticula is thin, bearing 
around the mouth-opening a_ chitinous 
framework recalling that of the Sarcoptide- 
Of its post-embryonic development nothing 
is known. Our species of Linguatula is re- 
corded from a gull of Arctic Ocean. This 
form, which is incompletely described, prob- 
ably belongs to this new genus, a view 
strengthened by some minor details men- 
tioned by the author. 


Photographing Natural History Specimens 
under Water or other Liquids with a Verti- 
cal Camera. Simon H. Gace, Ithaca, 
fe # 
The purpose of this paper was to show by 

specimen photographs what could be done 

in getting accurate pictures of live aquatic 
animals and of delicate specimens which 
must be supported in liquids. By means 
of a vertical camera, this is as easily accom- 
plished as photographing in the ordinary 
horizontal position. The most notable 
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photograph, perhaps, was that of a live fish 
with five just transformed lake lampreys 
attached. 


On some Heteropterous Insects formerly Respon- 
sible for Spider-bite Stories. L. O. How- 
ArD, Washington, D. C. 

This paper was published in full in Ap- 
pleton’s Popular Science Monthly for Novem- 
ber, 1899, pp. 31-42, under the title ‘Spider 

sites and Kissing Bugs.’ 


Cave Animals, their Character, Origin and 
their Evidence for or against the Transmis- 
sion of Acquired Characters. Cari H. 
EIGENMANN, Bloomington, Indiana. 

Cave faunas bear the same relation to 
those of the neighboring regions that island 
faunas bear to those of neighboring conti- 
nents, but caves are not as a rule colonized 
by accident. As far as the vertebrate fauna 
is concerned only those types are repre- 
sented which in their epigean existence 
were negatively heliotropic, and caught 
their food under rocks, under logs and in 
crevices, the amblyopsid salamanders, rats, 
etc. A gradually disappearing light leads 
to an increase in the size of the eyes, viz. : 
nocturnal animals in general; whereas the 
gradual diminution of the use of the eyes 
leads to the reduction of their size and the 
simplification of their histological complex- 
ity whether light is present or not. 

The degeneration, if it takes place in the 
light, affects first the retina, then the diop- 
tric arrangement, and finally the purely 
passive structures, as the scleral cartilages. 
The lens, after it is once affected, degenerates 
much more rapidly than the other elements, 
and usually disappears before the other 
structures vanish. The evidence from the 
differential degeneration is for the trans- 
mission of disuse effects. The habits and 
structure of the species of blind fishes and 
the differential degeneration mentioned 
eliminate the possible influence of natural 
selection, panmixia compensation of growth 
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principle, or germinal selection, as factors 
in the phylogenic degeneration of these eyes. 


Have we More than 1 Single Species of Blissus 
in North America? F. M. Wesster, 
Wooster, Ohio. Published in the Amer, 
Nat., Oct., 1899, pp. 813-817. 

Aistivation of Epiphragmophora Traskii in 
Southern California. Mrs. M. Burton 
Witiiamson, Los Angeles, California, 
This paper, read by title, described an ex- 

experiment with two Epiphragmophora traskit 

to ascertain how these snails suspended in 
the air would remain with the functions of 
digestion and respiration in a state of torpor, 
and also to compare their longevity with 

other helices of the same colony kept in a 

snailery in the garden. 


Natural Taxonomy of the Class Aves. 

Suurecpt, Takoma, J). C. 

This paper, read by title only, briefly 
takes into consideration the origin of birds 
as a group, as evidenced by the structural 
organization of its living members, and a 
study of such fossil material as has fallen 
into the hands of science. An _ historical 
sketch is presented giving the main features 
of the various schemes of classification of 
the Class, in times past, by the best recog- 
nized authorities, with critical comments 
thereon. The peculiar difficulties attend- 
ing the classification of birds is contrasted 
with the problem as presented by other 
groups of the vertebrata. Such morpholog- 
ical characters as best subserve the purposes 
of avian taxonomy are examined into and 
compared, with brief notes upon their sig- 
nificance and value. A scheme of classi- 
fication of the Class Aves is presented 
wherein osteology has been the main ana- 
tomical system used, although by no means 
to the exclusion of the remainder of the 
bird’s structure. 


R. W. 


SusANNA PHELPS 


Notes on the Chick’s Brain. 
Gaae, Ithaca, N. Y. 
A systematic review of the development 
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of the brain of the chick has been under- 
taken with the end in view of determining 
the real value of the furrows upon the 
mesal or endymal surface of the brain tube. 
In the earliest stages, while the dorsal union 
is taking place, there is a furrow demarka- 
ting the regica adjacent to the neural crest 
from the remainder of the nervous tube and 
ending in the optic cup. As the neural 
crest separates into ganglia which grow 
down the side of the tube this furrow dis- 
appears and the brain tube assumes the 
well-known moniliform with total folds of 
the wall. 

Of the five transverse furrows of the 
oblongata, two certainly leave a remnant 
which can be traced definitely to the 9th 
and 10th days. To that time there is not 
reéstablished a continuous longitudinal fur- 
row throughout the brain tube separating 
the so-called dorsal and ventral zones of 
His, but in each portion of the brain arise 
furrows of limited extent which from com- 
parison with other brains promise to prove 
of value in homologizing parts. 


Further Notes on the Brook Lamprey. (Lam- 
petra wilderi.) Simon H. Gace, Ithaca, 
eo 
In this paper were brought out the addi- 

tional facts bearing upon the non-parasitic 

habits of the adult brook lamprey. 

1. It was shown that the lake lamprey, as 
soon as completely transformed, attacked 
fish with great ferocity. 

2. Transformed brook lampreys under 
the same conditions never attacked the fish. 

3. The alimentary canal of the lake lam- 
prey was comparatively large with many 
secondary, longitudinal folds at the time of 
transformation, while that of the brook 
lamprey was very small and quite or almost 
completely unfolded. 

Bearing upon the question of possible 
ancestral parasitism in the brook lamprey, 
serial sections were made of the larve at 
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the beginning of transformation, when the 
transformation was nearly complete and of 
the adult at the spawning season. It was 
found : 

1. That the branchial apparatus under- 
goes the same modification as in the lake 
lamprey in that the common branchial 
chamber becomes divided into seven branch- 
ial pouches on each side, and the formation 
of a common median branchial canal open- 
ing into the mouth and by passages into 
each branchial pouch. 

2. That there is developed an esophagus 
connecting the mouth with the alimentary 
canal as in the known parasitic forms (lake 
and sea lamprey ). 

4. The buccal and lingual armature of 
horny teeth is well developed. 

It was concluded that the indications all 
point to an almost certain conclusion that 
the progenitors of the brook lamprey were 
true parasites although at present the 
brook lamprey possesses the esophagus 
which is not used for swallowing food and 
buccal and lingual teeth which are no 
longer used for lacerating prey, but remain 
as stigmata of an ancestral mode of life. 


Respiration in Tadpoles of the Toad. 8S. H. 

GAGE, Ithaca, N. Y. 

On comparing the behavior of toad tad- 
poles with that of the tadpole of the bull- 
frog, for example, one is surprised to find 
that the toad tadpoles go to the surface 
with far less frequency, and if the water is 
very fresh they may appear not to go to the 
surface at all. In a small glass vial they 
may remain at the bottom for half an hour 
or more. An investigation of the develop- 
ment of the lungs showed that they appear 
very early, that is long before the hind legs, 
but it was found that the opening of the 
trachea into the mouth through the glottis, 
and the development of the larynx did not 
occur until the tail was nearly absorbed. 
From this structural condition there could 
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be no aérial respiration by the lungs in the 
tadpole state as the lungs do not communi- 
cate with the exterior, but are closed sacs. 

The apparent aérial respiration of the 
toad tadpole is explicable only on the 
ground that air is taken in and mixed with 
the water which passes over the internal 
gills, something as fish go to the surface and 
gulp air when air dissolved in the water is 
too nearly exhausted. 


Effects of Hydrocyanie Acid Gas upon Animal 
Life and its Economie Use. W. G. JoHn- 
son, College Park, Md. 

A preliminary report upon a series of ex- 
periments with this gas upon animal life. 


A Discussion of Aspidiotus cydonie and Its 
Allie. C. L. Martatr, Washington, 
D. C. 

This paper was published in full in the 
Canadian Entomologist for August, 1899, pp. 
208-211, under the title ‘ Aspidiotus convexrus 
—a correction.’ 


The Histogenesis of Muscle in the Metamor- 
phosis of the Toad (Bufo lentiginosus amer- 
icanus). B. F. Kinassury, Ithaca, N. Y. 
The author spoke of the occurrence of 

metamorphosis in the development of cer- 
tain animals, among them the toad, the 
necessity of changes in metamorphosis, his- 
tolysis and histogenesis of the tissues, etc. ; 
the views on the changes constituting histo- 
genesis of tissues, muscle especially ; the re- 
sults of work on the toad and frog; and the 
bearing of these results on general biolog- 
ical principles. 

The Progenitors of the Batrachians. TueEo. 
GiiLt, Washington, D. C. 

This paper gave evidence showing that 
the Batrachians are probably descended 
from a type of fishes most nearly repre- 
sented in the present fauna by the Polyp- 
terids. 


Observations on the Variations, Life History 
and Habits of a Mimetie Locust ( Gtdipoda 
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maritima Uhl). Herspert OsBorn, Co- 


lumbus, Ohio. 

Discussion of the possible factors affect- 
ing variations in a locust which shows 
striking protective resemblance and some — 
observations regarding habits and life his- 
tory. 

A Chart Illustrating the Origin and Evolution 
of Animal and Vegetable Life. A. D. Hop- 
Kins, Morgantown, W. Va. 

An original scheme for illustrating the- 
ories on the origin and evolution of forms, 
genera, families, orders, etc., of life by 
means of a disk divided into spaces of va- 
rious sizes and forms and by curved and 
straight lines rising from the center of the 
disk. 

Geographical Variations, as Illustrated by the 
Horned Larks of North America. Harry 
C. OBERHOLSER, Washington, D. C. 
Discusses the distribution of the Horned 

Larks ; their relation to faunal areas; their 

distribution compared with other plastic 

groups; geographical variation in the 

Horned Larks, and comparison of varia- 

tion in other groups; anomalies in varia- 

tion of the Horned Larks; an examination 
into the causes of geographical variation. 
C. L. MARLArTT, 
Secretary. 


SCIENTIFIC BOOKS. 

REPORT OF THE FUR SEAL INVESTIGATIONS, 

1896-1897. 

The Fur Seals and Fur Seal Islands of the North 
Pacific Ocean. By David Starr Jordan, Presi- 
dent of Leland Stanford, Jr., University, 
Commissioner in Charge of Fur Seal Investi- 
gations of 1896-1897 ; with the following Offi- 
cial Associates: Leonhard Stejneger and 
Frederic A. Lucas, of the U. 8S. National 
Museum; Jefferson Moser, Lieutenant-Com- 
mander, U. 8. N., in command of the U. 8. 
Fish Commission Steamer Albatross ; Charles 
H. Townsend, of the U. 8. Fish Commission ; 
George A. Clark, Secretary and Stenog- 
rapher ; Joseph Murry, Special Agent; with 











886 SCIENCE. 


Special Papers by other Contributors. Part 

1 [-4]. Washington : Government Printing 

Office. 1898 [1899]. 4 vols. 4to. Part 1, 

pp. 1-249, i.—vii., pll. ia.—ic., iia.—iie., iii.— 

ix., frontispiece, and 25 unnumbered plates. 

Part 2, pp. 251-606. Part 3, pp. i.—xii., 1-629, 

pli. i.-xev., frontispiece, 6 maps, and a large 

number of text cuts. Part 4, pp. 1-384, pll. 

1-113 (pll. 87-113=maps and charts).= 

Treasury Department Document No. 2017. 

[Although dated ‘1898,’ parts 1, 2 and 4 
were issued in July, 1899, and Part 3, not till 
November, 1899. } 

This apparently exhaustive report, consisting 
of 1637 pages, and 250 plates, charts and maps, 
is perhaps the most important contribution yet 
made to the voluminous literature of the vexed 
question of the Fur Seal industry of the North 
Pacific, contributed by officials of the United 
States. The occasion of the present inquiry is 
thus set forth: ‘‘The present inquiry into the 
condition and needs of the fur seal herds of the 
North Pacific Ocean and Bering Sea is the out- 
growth of a belief on the part of the United 
States that the regulations formulated by the 
Paris Tribunal of Arbitration for ‘the protec- 
tion and preservation of the fur seal’ had failed 
to accomplish their avowed object. The in- 
adequacy of these regulations was apparent at 
the close of the first season of their operation, 
and each succeeding season has only rendered 
it more conspicuous. Failing to secure the co- 
operation of Great Britain in the immediate 
revision of the regulations, the United States, 
in the spring of 1896, accepted the proposal of 
Great Britain fora scientific investigation of the 
whole subject, to be made independently by 
each nation, the result of such investigation to 
form the basis of a reconsideration of the regu- 
lations at the end of the special trial period of 
five years.’’ 

Pursuant to an act of Congress, Dr. David 
Starr Jordan was appointed commissioner in 
charge of the investigation, with, as associates, 
Lieutenant-Commander Jefferson F. Moser, 
commanding the U. 8. Fish Commission steamer 
Albatross; Dr. Leonard Stejneger, curator 
of reptiles, U. 8S. National Museum; Mr. 
Frederic A. Lucas, curator of comparative 
anatomy, U. 8. National Museum, and Mr. 
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Charles H. Townsend, naturalist of the Alba- 
tross. Great Britain appointed as her com- 
mission, Professor D’Arcy Wentworth Thomp- 
son, of University College, Dundee, Scotland ; 
Mr. Gerald E. H. Barrett-Hamilton, of Dublin, 
Ireland, and Mr. James Melville Macoun, of 
the Geological Survey of Canada; while the 
Canadian government detailed Mr. Andrew 
Halkett to investigate the operations of the 
pelagic fleet. The Albatross, with the Amer- 
ican Commisson and Prof. Thompson and Mr. 
Macoun of the British Commission reached St. 
George Island, July 8, 1896, and the members 
of the two commissions conducted their investi- 
gations, usually in company, till late in October. 
The following year work was begun early in 
June, and continued till the end of the season, 
the two commissions working in company at 
the Pribilof Islands, while Dr. Stejneger made 
a very thorough survey of the Asiatic fur seal 
islands and fur seal industry. 

Part 1 contains the principal findings of the 
commission; part 2 consists of supplementary 
documents, giving in full the basis of these 
conclusions ; part 3 comprises some thirty sepa- 
rate papers by nearly as many different authors, 
chiefly on the natural history of the fur seal, 
and on the fauna and flora of the Pribilof 
Islands ; while part 4 is Dr. Stejneger’s re- 
port on the Russian fur seal islands. Part 1, 
after stating the occasion and scope of the in- 
quiry, gives a historical summary of the Amer- 
ican fur seal industry, followed by an account 
of the home of the Pribilof Island seal herd, 
including the geography, climatic conditions, 
the natural productions, etc., of the islands, 
and the number, location and character of the 
seal herds. Chapter IY. discusses the fur seal 
or sea bear in its zoological relationships, the 
eonclusion being reached that the three herds 
of northern fur seals—the Pribilof herd, the 
Komandorski herd, and the Robben Island herd 
—not only do not mingle, but constitute three 
distinct species, which are termed, respectively, 
Callorhinus alascanus, C. ursinus, and C. curilen- 
sis. The various categories of seals, as regards 
sex and age, their migrations and life habits 
are next detailed, followed by a history of the 
past and present conditions of the Pribilof herd. 
The decline in the herd is carefully traced and 
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its cause convincingly set forth, which is pri- 
marily, if not exclusively, pelagic sealing. The 
history and effects of pelagic sealing are pre- 
sented in detail, and the facts speak for them- 
selves; there is no occasion for argument. 
Statistics show that in the average about 75 per 
cent. of the seals taken in pelagic sealing are 
breeding females, killed either on the way to 
their breeding grounds while pregnant, or on 
their feeding grounds near the rookeries, leaving 
their nursing pups to die of starvation on the 
rookeries. In the case of land killing, only cer- 
tain classes of males are taken, leaving the full 
quota of females to replenish the herd. 

While pelagic sealing is so destructive to 
the seal herd, statistics show that it is not 
remunerative, but, on the contrary, is carried 
on at a pecuniary loss to those engaged in 
it. ‘*The true nature of the business was 
plain in 1897, when only 38 vessels, as against 
87 in 1896, engaged in sealing.’’ Of this 
latter number 21 were American and 66 British 
(i. e., Canadian). The amount of capital in- 
vested for this year (1897) did not exceed 
$208,000, to be ‘‘ contrasted with the capital of 
$5,000,000 invested in the preparation of the 
seal skins in London, and with the revenue of 
$1,375,000 a year which the United States 
should by right be enjoying.’’ Pelagic sealing 
is, therefore, a selfish, dog-in-the-manger busi- 
ness. As said in President Jordan’s report (p. 
175): ‘*Not only is pelagic sealing a destruc- 
tive and wasteful industry, but it is suicidal in 
its nature. It is at best but an insignificant in- 
dustry. It threatens the destruction of vastly 
more important interests, and with them its 
own interests. Pelagic sealing preys upon its 
own capital. The more successful it is the 
quicker will come its ruin. Its bankrupt con- 
dition to-day is clearly shown in the declining 
catch and the withdrawal of its vessels.’’ This 
was perfectly evident to well-informed and un- 
biased experts in 1893, yet the evidence before 
the Arbitration Commission was so confused and 
so vitiated by false statements and false infer- 
ences that the rules established by the Paris 
award for the preservation of the seal herd only 
fostered its rapid destruction through its pro- 
visions in behalf of pelagic sealing ! 

In this connection it seems proper to quote a 
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few paragraphs from the report (pp. 175, 176), 
since they tersely summarize the subject of 
pelagic sealing and place the odium of its con- 
tinuance in the right quarter. 

‘Such is the nature of pelagic sealing, the 
sole cause of the threatened destruction of the 
fur seal herd, the sole obstacle which stands in 
the way of its restoration. 

‘¢ Much has been said of the legality of pelagic 
sealing, and to this we take no exception. 
Pelagic sealing is perfectly legal, but this legal- 
ity was fixed by a tribunal which was so con- 
fused by false testimony and ignorant and 
worthless affidavits, that, while attempting to 
formulate measures for the protection of the 
seals, it legalized the very cause of their de- 
struction. But the whitewash of respectability 
which was thus put upon pelagic sealing cannot 
hide its true character. Judged by its methods 
and results, it is merely a species of legalized 
barbarism. Pelagic sealing is simply a public 
nuisance which can now only be disposed of by 
international agreement. 

‘“‘Tt is a great sense of relief that we find 
ourselves able to record the recent action of 
Congress in the prohibition of the practice of 
pelagic sealing by our own citizens, and the 
exclusion of skins of females from our markets. 
This step should have been taken long ago. It 
must be remembered that until the passage of 
this law Americans as well as Canadians have 
been engaged in slaughtering the fur seals. 
* * * And not only have our citizens helped 
to destroy our own herd, but they have crossed 
the Pacific and have been instrumental in de- 
pleting the herd of friendly Russia. American 
enterprise has also had the leading part in the 
practical extermination of the fur seal rookeries 
of the Kuril Islands, belonging to Japan. 

‘* Henceforth, however, our hands are clean, 
and we can with dignity and assurance urge 
that other nations take steps to put an end to the 
business. Pelagic sealing—with its slaughter 
of gravid females, and the starvation of their 
dependent young, with its waste of a noble and 
valuable animal life, with its threatened de- 
struction of varied and important commercial 
enterprises, and of the sole source of supply of a 
commodity of utility and value to mankind—is, 
from this time on, distinctly a Canadian indus- 
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try, and under the fostering care of Great 
Britain. If she permits its continuance, the 
odium must rest with her.’’ 

The remedy proposed by the American Com- 
mission for the present decline of the herd is 
‘the absolute and permanent prohibition of 
pelagic sealing.’ The herd is at present com- 
mercially ruined, but it is believed that with 
judicious management it can be brought up, in 
the course of fifteen to twenty years, to its for- 
mer maximum condition. 

The recommendations formulated by the 
commission not only include the complete ces- 
sation of pelagic sealing, but recommend that 
the herd should be ‘‘ placed permanently in 
charge of a competent naturalist and practical 
man of affairs, whose business it shall be to 
visit the islands each year in the breeding 
season and to study the condition of the herd 
and ways for its improvement; to determine 
the size of the quota which shall be taken, and 
supervise its taking; in short, to make the 
needs, possibilities and limitations of the fur 
seal herd his life study. By such a course the 
government can hope to have at hand at all 
times that expert advice and assistance that 
have been so signally lacking in the past, and 
which is so essential to the proper administra- 
tion of its future interests.”’ 

Following these recommendations in Part 1 
are several appendices, giving statistics perti- 
nent to the preceding discussion, relating to the 
number of seals killed on the Pribilof Islands 
and in pelagic sealing, from about 1870 to 1897 ; 
also the treaties and other documents between 
Great Britain and the United States on the fur 
seal question. Noteworthy among the latter is 
the joint statement of the fur seal experts of the 
two governments, drawn up and signed in 
Washington, at the conclusion of the field work 
of the two commissions, in November, 1897. 
The agreement of the two commissions, thus 
shown upon all matters touching the decline 
and present condition of the seal herd, and the 
causes that have led to its present unsatisfar- 
tory status, is certainly most gratifying, and 
augers well for its future. 

The numerous illustrations in Part 1 are 
mainly reproductions of photographs, and illus- 
trate various phases of the subject under dis- 


[N. S. Vou. X. No. 259. 


cussion. There are, however, a dozen draw- 
ings from nature by Bristow Adams, depicting 
characteristic types of seal life. A series of 
photographs illustrate seal life as seen massed 
on the rookeries; while another set show the 
methods of driving, killing and skinning; still 
another set (numbered as plates i.—ix.) illustrate 
the decline of the herd, the views being com- 
parative views of the same rookeries taken in 
different years from 1894 to 1897. 

Part 2 of the report, forming pages 251-606, 
is largely a transcript of the daily observations 
of the commission during the two seasons of its 
work at the Pribilof Islands, and gives in de- 
tail the evidence on which the conclusions of 
the commission, set forth in Part 1, were based. 

Part 3 contains twenty-four distinct chapter 
headings, fourteen of which relate directly or in- 
directly to the natural history of the fur seal, 
occupying pp. 1-339, and the remainder to the 
general natural history of the Pribilof Islands, 
the volume, as a whole, forming a most im- 
portant contribution to the zoology and botany 
of this now pretty thoroughly known group of 
islands. These contributions may be briefly 
summarized as follows: ‘I.—The Pribilof Fur 
Seal’ (pp. 1-7), treats of the ‘ main divisions of 
the Pinnipedia,’ and ‘ variations in size and 
color of the Pribilof seal,’ by Mr. F. A. Lucas, 
while Dr. Jordan and G. A. Clark consider ‘the 
species of the Callorhinus or northern fur seal,’ 
of which three are recognized, namely, (1) C. 
ursinus (Linn.), constituting the Commander 
Island herd; (2) C. alascanus Jordan & Clark, 
the Pribilof fur seal; (3) C. curilensis Jordan 
& Clark, the Robben Island fur seal. These 
species differ appreciably, not only in size, and 
in the texture, color and commercial value 
of the fur, but oecupy distinct geogrdphical 
ranges, and do not commingle, even in their 
migrations. 

Under ‘II.—The Anatomy of the Fur Seal’ 
(pp. 9-41, pll. i.—viii.), Mr. Lucas describes the 
dentition of the fur seal, Robert E. Snodgrass, 
its anatomy, and Pierre A. Fish, the brain of 
the fur seal, in comparison with that of other 
Pinnipeds and the black bear. 

‘IiIl.—The Breeding Habits of the Pribilof 
Fur Seal’ (pp. 43-57, pll. ix.—xi.), is by Mr. 
Lucas, as is also ‘ 1V.—The Food of the North- 
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ern Fur Seal’ (pp. 59-68, pll. xii.-xv.); ‘V.— 
Mental Traits of the Pribilof Fur Seal’ (pp. 69- 
74), and ‘ VI.—The Causes of Mortality among 
Seals’ (pp. 75-98, pll. xvi.-xxi.). Chapter 
‘VII.—Internal Parasites of the Fur Seal’ 
(pp. 99-177, and 100 text illustrations) is an 
elaborate report by Ch. Wardell Stiles and 
Albert Hassall, which incidentally includes a 
notice of the intestinal parasites of other marine 
mammals, 

‘VIIIl.—The early history of the Northern 
Fur Seals’ (pp. 179-222), is a translation of 
George William Steller’s ‘De Bestiis marinis’ 
(1751), by Walter N. Millerand Jennie Emerson 
Miller, and of Veniaminof’s account of the sea 
bear (1839), translated by Leonhard Stejneger 
—both pertinent to the general subject, and 
here made accessible to English readers. 

‘XI.—Pelagic Sealing, with Notes on the 
Fur Seals of Guadalupe, the Galapagos, and 
Lobos Islands’ (pp. 223-274, pll. xxii.-xxxv., 
and 2 maps), by Charles H. Townsend, is his- 
torical and statistical, and a most valuable and 
comprehensive contribution. 

‘X.—Report of an Expedition in Search of 
the Fur Seal of Guadalupe Island, Lower Cali- 
fornia, June, 1897; including a survey of the 
Island, and notes on the Animal and Plant Life 
of the Region’ (pp. 275-283), and ‘ XI.—Ob- 
servations during a Cruise of the Dora Siewerd, 
August-September, 1895’ (pp. 285-306), are 
by A. B. Alexander. ‘ XII.—Fur Seal Hunt- 
ing in the Southern Hemisphere ’ (pp. 307-319), 
by J. A. Allen, is reprinted from the proceed- 
ings of the Fur Seal Arbitration (App. to U. 
8. Case, Vol. 1.]. 

‘XIII.—The Rookery Maps of the Pribilof 
Islands’ (pp. 321-824), is a brief report by Jeffer- 
son F, Moser, on the past unsatisfactory at- 
tempts to construct such maps, with comment 
on the difficulties of the work. 

‘XIV.—Practical Experiments in the Brand- 
ing and Herding of the Seals’ (pp. 525-538, pll. 
xxxvi. and xxxvii.), is by David Starr 
Jordan and George A. Clark, who claim that, in 
a method of rendering the skins unsalable, they 
give the keynote to the whole situation, and, 
carried to logical conclusions, would ‘ forever 
settle the vexed question of pelagic sealing.’ 

‘XV.—The Blue Fox of the Pribilof Islands’ 
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(pp. 339-343), by D. 8S. Jordan and G. A. Clark, 
treats of the blue fox as one of the important 
resources of the islands, from the great com- 
mercial value of its fur, and recommends the 
protection of the herd from undue inroads. 

‘XVI.—Mammals of the Pribilof Islands’ 
(pp. 345-354), by Frederick W. True, is an an- 
notated list of 12 species. One of these is the 
introduced house mouse, 4 are seals, and 4 are 
cetaceans, the only indigenous land animals 
being a shrew, a lemming, and the Arctic fox. 
The sea otter and walrus, formerly present, 
have been exterminated. 

‘XVII.—The Avifauna of the Pribilof Is- 
lands,’ by William Palmer (pp. 355-431, pll. 
xxxviii.-xli.). This paper of nearly 80 pages 
consists of a carefully annotated list of the 69 
species of birds thus far known from the islands, 
with an analysis of their distribution and a dis- 
cussion of their migrations. The annotations 
are often extended and relate not only to the 
nesting and other habits, but to changes and 
conditions of plumage, ete. Pll. xxxix. shows 
variation in the markings of the eggs of the 
Pacific murre, and pll. xl. and xli. the devei- 
opment of feathers. 

‘XVIII.—The Fishes of Bering Sea’ (pp. 
433-492, pl. xlii.-Ixxxv.), is by David Starr Jor- 
dan and Charles Henry Gilbert ; 229 species are 
enumerated and several are described as new, 
while many others are for the first time figured. 
This general title covers also a paper by Nor- 
man Bishop Scofield, entitled, ‘A List of Fishes 
obtained in the Waters of Arctic Alaska’ (pp. 
493-509), enumerating 33 species. 

‘XIX.—A Contribution to the Knowledge of 
the Tunicata of the Pribilof Islands’ (pp. 511- 
537, pll. Ixxxvi., and 28 text figures). Of the 1] 
species here described and illustrated 10 are new. 

‘XX.—The Mollusk Fauna of the Pribilof 
Islands,’ by William H. Dall (pp. 559-546, with 
amap). This consists of several pages on the 
general character and relations of the fauna, 
followed by tabular summaries for (1) the Prib- 
ilof Islands (86 species); (2) the Commander 
Islands (74 species), and (3) fossil species, from 
both groups of islands. 

‘XXI.—List of Insects hitherto known from 
the Pribilof Islands’ (pp. 547-554), compiled by 
EK. A. Schwarz. 
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‘XXII.—List of Crustacea known to occur 
on and near the Pribilof Islands’ (pp. 555- 
557), by Mary J. Rathbun. 

‘XXIIIL.—A List of the Plants of Pribilof 
Islands, Bering Sea, with Notes on their Dis- 
tribution’ (pp. 559-587, pll. lxxxvii.—xciv.), by 
James M. Macoun, 

‘XXIV.—Alge of the Pribilof Islands’ (pp. 
589-596, pl. xev.), by William A. Setchell, 
Ph.D. An index of 32 pages concludes the 
volume. 

Part 4, relating to (A), ‘ The Asiatic Fur Seal 
Islands and Fur Seal Industry,’ and (B) ‘The 
Kuril Fur Seal Islands and the Fur Seal In- 
dustry of Japan,’ is by Dr. Stejneger. The 
first, he tells us, is based on ‘‘ observations 
gathered during four different visits to the Com- 
mander Islands, off the coast of Kamchatka, the 
first undertaken in 1882-83, in the palmiest days 
of the fur seal industry; the second during 
1895, as a special attaché of the United States 
Fish Commission, to study the recent decline 
and to compare the conditions as I knew them 
thirteen years ago, with those of the present 
day. My third trip took place in 1896, by 
direction of the President, pursuant to the joint 
resolution of Congress approved June 18, 1896, 
and the fourth one in 1897, under the same 
auspices.’’ It is thus obvious that the investi- 
gation of the Russian Fur Seal Islands was 
placed in exceptionally competent hands, and 
the results of Dr. Stejneger’s investigations of 
fur seal life in Russian waters has not only a 
most important bearing on the general subject 
of the fur sealindustry in northern waters, but 
also upon that of the Pribilof Islands. The 
decline in the fur seal herds at the Commander 
and Robben Islands has been as marked in re- 
cent years as has that of the Pribilof herd, due, 
beyond question, to the same cause—pelagic 
sealing. Dr. Stejneger gives first an account 
of the topography and climate of the Com- 
mander Islands, with a sketch of its fauna 
and flora, and the native inhabitants, and an 
account of the number, location and extent 
of the seal rookeries on both the Commander 
and the Robben Islands. Then follows ‘Seal 
Life on Commander Islands’ (pp. 82-113); 
‘The Russian Sealing Industry ’ (pp. 114-216) ; 
‘A Comparative Study of the Conditions of the 
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Sealing Industry on the Pribilof and Com- 
mander Islands’ (pp. 217-228), with ‘ Con- 
clusions ’ and ‘ Bibliography ’ (pp. 229-236). As 
Dr. Stejneger was also familiar with the fur 
seal life of the Pribilof group, he was especially 
fitted for the comparative study of the condi- 
tions found in the Russian waters. 

The Kuril Islands are treated upon the same 
general plan as the Commander Islands; and 
although the Doctor’s stay was here compara- 
tively brief, it was practically a virgin field for 
such an investigation, his report giving us 
almost the first available information concern- 
ing not only the seal life but the general nat- 
ural history of this group of barren, little known 
islands. 

These four volumes of the ‘ Report of Fur Seal 
Investigations’ are thus by no means confined to 
the fur seals themselves, or to questions in dis- 
pute as to the cause and extent of the decline of 
the herds and their proper future management, 
but is broadened to include the history and nat- 
ural history of the Pribilof and other islands in- 
volved in the inquiry, as incidental and pertinent 
to the general subject. There hence results as 
the work of the Commission, first, a most 
thorough and judicial report on the ‘ fur seal 
question,’ in its broadest sense, and secondly 
and incidentally, a most welcome contribution 
to the zoology and botany of the islands in 
Bering Sea and adjacent waters, all highly 
creditable to the Commission and its co- 


workers. 
J. A. ALLEN. 


A Theory of Reality. By GrorGe T. LADD. 
An Essay in Metaphysical System upon the 
Basis of Human Cognitive Experience. New 
York, Charles Scribner’s Sons. 1899. 8vo. 
556 pages. 

The present volume is the culmination of the 
author’s studies and discussions of certain 
problems, already defined and treated from 
other points of view in his Elements of Physi- 
ological Psychology, published in 1887, Psy- 
chology, Descriptive and Explanatory, of 1894; 
Philosophy of Mind, 1895; and Philosophy of 
Knowledge, 1897. Thecentral thought in this 
whole philosophy appears to be the adoption of 
Self as the model and measure of reality. This 
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is expressed in the following passages: ‘‘ For 
in our view, the one fundamental reality, the 
actual Being whose characteristics are recog- 
nized by the categories, whose work is both 
nature considered as the system of material 
things and also all the spirits of men considered 
in their historical development, is the Absolute 
Self. And the innermost essence of such an 
Absolute Selfis Spirit. From Spirit, then, come 
nature and all spirits; and in dependence on 
this Spirit they live and develop. And the 
proof of this view liesin the fact that to rely on 
nature as a unifying principle it is necessary to 
include in our conception of nature the char- 
acteristics of a spiritual life.’”’ (Pp. 458 and 
459.) Again, ‘‘ The different spheres of reality 
as known by man are distinguished by the 
amounts of essential selfhood which they pos- 
sess.’’? (P. 401.) Again, ‘‘for every knower 
there are only two possible kinds of objects, 
which can claim for their reality the immediacy 
of an incontestable knowledge ; these are the 
Self,and Things. Asthe knowledge of the self 
changes and develops the more external and 
less central factors of this object—the members 
of the body as viewed from the outside and 
even the brain as imagined or thought—be- 
come, for the Self, other things than itself. 
Always the primary evidence for the existence 
and the activity of all other selves is the 
knowledge of things ; for each Self, every other 
being—other men included—is known as ‘a 
Thing.’’’ (Pp. 348 and 349.) ‘‘ Psychologically 
considered, then, all actual measurement of real 
quantities consists in the self-appreciation of 
the varying amounts of the own-life of the 
Self.’’? (P. 301.) These quotations will indi- 
cate the author’s metaphysical point of view. 

Readers of SCIENCE will be more interested 
in the attempts of the author to define the 
various forms in which the mind conceives real 
things, which are the subject matters of science. 
It is the founding of a metaphysical theory of 
reality upon knowledge of particular, concrete 
things that distinguishes this treatise from what 
may be called purely metaphysical books. The 
author states that, ‘‘ Whatever the human mind 
may know, or conjecture, about the Unity of 
Reality, about the One, the Absolute, the World- 
Ground—or any other term philosophers have 
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chosen for this unitary conception—man’s first- 
hand, verifiable, and common knowledge is the 
knowledge of particular existence. For every 
human mind knowledge is, and remains, know1- 
edge of the self and of other concrete beings— 
their qualities, relations, and transactions. 
From this knowledge of particulars all theory 
of reality must set out; to this knowledge all 
theory must be ready to return, for its correc- 
tion and its testing, again and yet again.’’ (P. 
133.) 

The scope of the book, as a theory of reality, 
is concisely described by the author at the close 
of Chapter IV., as follows: ‘‘ The detailed 
exposition of such a theory * * * involves 
the discussion and illustration of the following 
fundamental truths. Each of them is a truth 
which has its roots in the primitive facts and in 
the maturer growths of knowledge, but which 
is also ontological in its nature and application. 
First: All the categories are forms, both of 
knowledge and of being, that are actually and 
indubitably realized in all our cognitive experi- 
ence with the Self. Iam a Being whose ex- 
istence and whose self-knowledge is constituted 
a Unity, because I am a self-conscious Self. 
Second: All the real beings which are known as 
Things, together with their attributes, changes, 
relations, laws, etc., are made actual in our 
cognitive experience only as there is projected 
into them, so to speak, the same forms of Being 
which I knowthe Selfto have. The categories, 
so far as they can get any recognizable meaning 
in their application to actual things, are the 
same categories as those under which we know 
the Being of the Self. Third: The Unity ina 
world of reality which all things and all minds 
have is known in terms of an all-inclusive and 
Absolute Self. Only the conception of ‘ Self- 
hood’ can bring into actual and cognizable 
Unity that complex of concrete realities which 
both the work-a-day and the scientific experi- 
ence of the race contains. And this unifying 
conception is properly held by the mind, not as 
a mere conception, but as the ultimate form 
given by reflective thinking to our knowledge 
of Reality.’’ (Pp. 109 and 110.) 

The discussion of the conceptions of ‘ force 
and causation,’ ‘ forms and laws,’ ‘ matter,’ and 
the distinction between ‘ nature and spirit,’ are 
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full of suggestive thoughts for physicists, chem- 
ists and biologists, who are too apt to overlook 
the many metaphysical conceptions used by 
them in their most rigid scientific investigations. 
On the other hand, the scientist or the ‘ plain 
man,’ accustomed to use trans-subjective things 
as his models of reality, is tempted to say 
that the ‘reality,’ with which Professor Ladd 
deals, is only a metaphysical abstraction, quite 
of a kind with the ‘ stream of consciousness’ con- 
ception of the Self, which is adopted as his 
model. If a ‘stream of consciousness’ had 
no channel in the bed-rock of real things to flow 
in, such a@ man might ask, How could any 
knowledge of the reality of the Self arise? 
From a common sense point of view, such a 
criticism would appear to be valid, since our 
idea of, as well as our term for, reality is ob- 
tained from the thing (Latin, res). The thing- 
ness of the thing is reality ; this does not, how- 
ever, invalidate the theory that the ‘ ground of 
things’ may be, metaphysically, in the same 
class with the Self. The ‘plain man’ will, 
however, contend that it is by reason of its 
derivation from the thing, as its ground, that 
the conception of reality derives its meaning, 
and he will naturally infer that the putting of 
reality and the self into the same class will re- 
duce self to a ground of a particular trans-sub- 
jective thing, viz., of its physical organism. Only 
when we take the point of view of the author, 
by adopting self in contrast to thing as our 
model of reality, do we reach the conclusion 
that reality is the selfness of the thing and of 
all things. This volume is of chief value to the 
scientific student for the light it throws, from 
this view point, upon some of his most diffi- 
cult problems. Henry S. WILLIAMS. 
New HAVEN, Conn., November, 1899. 


DETERMINATION OF THE DENSITY OF WATER 
AT #° ©. BY THE INTERNATIONAL 
BUREAU OF WEIGHTS AND 
MEASURES, 1899. 


THE interest attaching to the recent Report* 
on this subject is two-fold in that this constant 


* Détermination de la masse du décimétre cube 
d’eau. Rapport préliminaire présenté au Comité In- 
ternational des Poids et Mesures dans la séance du 18 
avril, 1899, par M. le Dr. Ch.-Ed. Guillaume. 
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is the connecting link between the metric units 
of capacity and mass as well as in most scien- 
tific volumetric measurements, and in that the 
present result bears the hall-mark of the insti- 
tution that has given us our accurate standards 
of length, mass, and temperature. That the 
investigation was conducted by M. Guillaume, 
whose rare ability in quantitative research has 
become widely recognized through his memoirs 
as adjunct of the Bureau and through his ed- 
mirable ‘Thermométrie de Précision,’ ‘ Unités 
et Etalons,’ etc., is abundant guarantee that no 
refinement known to modern metrology has 
been omitted in this work. 

After a discussion of the method, results, and 
sources of error, the report concludes : 

‘* For the present it is probable that in adopt- 
ing for the specific mass of water the value 
0.99 995 or 0.99 996 the error committed will 
not exceed 2 centigrammes per kilogramme. 
We hope to be able by an exhaustive discussion 
of the measurements to reduce a little more 
these limits of uncertainty.’’ (Translation.) 

The method was the familiar one of weigh- 
ing a solid of measured dimensions successively 
in air and in pure water from which the dis- 
solved air had been withdrawn. Four hollow 
cylinders were used, two of bronze and two of 
brass. Their diameters ranged from 14.4 to 
6.6 centimeters, and the height of each was 
about the same as the diameter. The corre- 
sponding weights of water displaced ranged 
from about 2 to 0.2 kilogrammes. The mean 
temperatures of the water when the weighings 
were made were about 8°, 8.°5, 9°, and 15°, 
these being selected, except the last, as giving 
about the maximum weight of displaced water. 
The linear dimensions of the cylinders were 
measured at a large number of systematic- 
ally distributed points by the usual comparator. 
Sliding contact bars bearing reference marks 
were brought into contact with the cylinder at 
opposite ends of a diameter or of a height, and 
the distance between the marks measured by the 
microscopes and standard scale. This distance, 
less that found when the stops were in direct 
contact, gave the desired dimension. The den- 
sity of the water was reduced to 4° by means 
of the tables of the expansion of water from 
the measurements of M. Chappuis (See Procés- 
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verbaux for 1892, p. 147). The report clearly 
points out that the difficulty in reducing the 
uncertainty in the measurement by this method 
to even the amount here attained, 2cg. per kg. 
(2 in 100 000), lies mainly in the impossibility of 
obtaining by linear measurements the true vol- 
ume of the cylinder. 





Although the liter was originally defined as 
having the volume of one cubic decimeter, yet 
the International Bureau, in 1880, deemed it 
best to adopt as a provisional re-definition, the 
volume of one kilogram of water at 4° C., 
its temperature of maximum density. This 
was necessary for three reasons ; first, the adop- 
tion of the platinum kilogram instead of the 
mass of the cubic decimeter of water at 4° as 
the standard of mass ; second, the uncertainty 
as to the exact relation between the kilogram 
and the mass of the cubic decimeter of water ; 
and third, the fact that the great majority of 
scientific measurements of volume or capacity 
are made by weighing the volume of water dis- 
placed or contained by the space to be meas- 
ured. The scientific fraternity has unanimously 
adopted this practice. It is, therefore, pleasing 
to know from the above cited investigation that 
the discrepancy between the liter, as thus re- 
defined, and the cubic decimeter, is but 5 parts 
in 100,000, or one two-hundredth of one per 
cent. No revision of past work and no correc- 
tion of future results is, therefore, necessary 
where an error as large as one one-hundredth 
of one per cent. is unimportant; and this 
covers all engineering and the vast majority of 
scientific measurements. For work of an accu- 
racy not exceeding one one-hundredth of one 
per cent. we may assume the volume of one 
gram of water at 4° C. to be one cubic centi- 
meter, and the liter to be equal to the cubic 
decimeter. If the greatest possible accuracy is 
requisite, then we must add 5 parts in 100,000 
to the volume as thus computed. So corrected, 
the results will probably be trustworthy within 
2 parts in 100,000. 

The following data, computed from the above 
specific mass of water, and from the relation, 
1 inch = 2.54 000 5 centimeters, derived from 
the Bureau’s comparisons of yard and meter, 
are convenient : 
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One gram of water at 4° C. has a volume of 
1.00 005 ec. (+ 0.00 002 ec.). 
One cubic foot of water at 4° C. (39.2° Ft. 
has a mass of 62.4252 Ibs. (+ 0.0012 Ibs.). 
One cubic inch of water at 4° C. has a mass 
of 252.880 grains (+ 0.005 grains). 
S. W. HoLtMAN, 
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System der Bakterein. W.MIGULA. Jena, Fischer. 
1900. Pp. x+ 1068. 18 Plates. Mark 30. 

Practical Exercises in Elementary Meteorology. R. Dec. 
WARD. Boston, Ginn & Co. 1899. Pp. xiii + 
199. 

A Century of Science and other Essays. JOUN FISKE. 
Boston and New York, Houghton, Mifflin & Co. 
1899. Pp. vii-+ 477. $2.00. 


SCIENTIFIC JOURNALS AND ARTICLES. 

Journal of Physical Chemistry, November. 
‘Thermal Coefficients,’ by J. E. Trevor; ‘On the 
Theorems of Robin and of Moutier,’ by Paul 
Saurel—both mathematical papers; ‘Hydrates in 
Solution,’ by Wilder D. Bancroft, a criticism of 
Nernst’s deduction that the percentage of hy- 
drated substance in a_dilute solution is inde- 
pendent of the concentration. 

Bird Lore for December brings the first vol- 
ume toa close. Witmer Stone contributes an 
interesting description of ‘A Search for the 
Rudy Island (N. J.) Crow Roost,’ and W. E. 
Cram, ‘ Winter Bird Notes from Southern New 
Hampshire.’ A. A. Crolius tells ‘How the 
Central Park Chickadees were Tamed,’ and 
under the caption ‘ The Surprising Contents of 
a Birch Stub,’ Frank M. Chapman describes a 
family of Chickadees, while P. B. Peabody fur- 
nishes two pictures of ‘ Richardson’s Owl,’ with 
accompanying text. The most important article, 
‘Humanizing the Birds,’ by Caroline G. Soule, 
is a timely protest against ascribing to the birds 
human qualities that they do not possess. 
There are numerous notes, reviews and reports 
from Audubon Societies. 


The Osprey for November commences with an 
article on the ‘ Breeding of the Fish Crow in 
Pennsylvania,’ by Frank L. Burne, and this is 
followed by a short account of ‘ Dusky, or Some 
Traits of a Canary Bird,’ by Miriam Zieber. 
The main paper is a reprint of a very interesting 
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description of ‘The Shearwaters and Fulmars 
as Birds and Bait,’ by J. W. Collins. W. P. 
Lemmon describes a ‘ Nest of Duck Hawks in 
New Jersey,’ and the balance of the number is 
filled with notes and reviews. 


THE Macmillan Company announces that it 
will commence the publication on January Ist 
of the International Monthly, a magazine of con- 
temporary thought edited by Mr. Frederick A. 
Richardson with a distinguished advisory board. 
The magazine proposes to give in each number 
a comparatively few articles of considerable 
length, and science is to have a prominent place. 
Thus the five articles in the first number in- 
clude, ‘Influence of the Sun on the Formation 
of the Earth’s Surface,’ by Professor N. 8S. 
Shaler, and ‘Recent Advance in Physical 
Science,’ by Professor John Trowbridge. The 
members of the advisory board as it is thus far 
organized are: 

History: J. H. Robinson, Columbia University ; 
George Monod, College of France ; Karl Lamprecht, 
University of Leipsig. 

Philosophy: Josiah Royce, Harvard University ; 
Xavier Léon, Paris; Paul Natorp, Marburg Univer- 
sity ; George F. Stout, Oxford. 

Psychology: Edward B. Titchener, Cornell Univer- 
sity ; George F. Stout, Oxford; Th. Ribot, Paris ; 
Oswald Kiilpe, Leipsig University. 

Sociology: Franklin H. Giddings, Columbia Uni- 
versity ; Gabriel Tarde, Paris ; Georg Simmel, Berlin 
University ; J. 8. Mackenzie, Cardiff, Wales. 

Comparative Religion: C. H. Toy, Harvard Univer- 
versity ; Jean Réville, College of France; F. B. Jev- 
ons, University of Durham ; C. P. ‘Tiele, University 
of Leiden ; Ths. Achelis Bremen. 

Literature: William P. Trent, University of the 
South ; Richard Garnett, London ; Gustave Lanson, 
Paris ; Alois Brand], Berlin University. 


Fine Art: John C. Van Dyke, Rutgers College ; 
Georges Perrot, Paris University ; Adolph Fiirtwang- 
ler, Munich University. 

Biology: Charles O. Whitman, University of Chi- 
cago ; Raphael Blanchard, College of France ; E. B. 
Poulton, Oxford University ; Wilhelm Roux, JInns- 
bruck University. 

Medicine: D. B. St. John Roosa, Pres. Graduate 
School of Medicine ; Sir Thomas G. Stewart, Univer- 
sity of Edinburgh ; Leop. Panas, College of France; 
Carl Von Noorden, Frankfurt a. M. 
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Geology: Joseph Le Conte, University of California; 
Sir Archibald Geikie, London ; Hermann Credner, 
Leipsig University. 

Departments of Physics and Industrial Arts 
are to be added. 


THE October number of the Kansas Univer- 
sity Quarterly contains a list of the scientific 
publications of the faculty and students of the 
State University. This list, which numbers 
some 800 books and papers, includes only 
those publications on natural and physical 
science and mathematics. 





SOCIETIES AND ACADEMIES. 


THE NEW YORK ACADEMY OF SCIENCES, 
SECTION OF ASTRONOMY AND PHYSICS. 


AT the meeting of the Astronoray and Physics 
Section of the New York Academy of Sciences, 
on Monday evening, November 6, 1892. Pro- 
fessor J. K. Rees, of Columbia University, gave 
a lecture, illustrated by lantern views, on ‘ No- 
vember Meteor Showers.’ Among other things, 
the speaker said that one of the theories of the 
origin of some meteors was that they were at 
some time ejected from the sun or moon, earth, 
or other planets, by volcanic explosions, and if 
from the earth, they traveled in an orbit that 
intersected that of the earth. The later theories 
which identify meteor streams with comets or 
the remains of comets, seem most satisfactory. 
Those meteors which reach the earth have a 
large percentage of nickel in their composition, 
and show when they are polished, a peculiar 
and characteristic crystalline structure. A great 
many of these meteors reach the earth on an 
average each day, as many as ten million or 
more, it has been estimated. Interplanetary 
space is full of them. During the meteor 
showers, this number is greatly increased. 
During the shower of 1833, at one place on 
the earth as many as 240,000 were estimated to 
have been visible during eight hours. 

Historical records seem to show that showers 
of meteors have been seen at intervals of thirty- 
three years in the fall of the year for some time 
back. In 1799 Humboldt saw one from the 
Andes Mountains. In 1833 there was another. 
Professor H. A. Newton of Yale, after investi- 
gating the subject, predicted another in 1866, 
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which came as predicted. Professor Newton 
and Professor Adams of England calculated 
that there was a large bunch or collection of 
these meteors traveling around the sun with an 
orbit of about thirty-three and a quarter years. 
This orbit at one point intersected the orbit of 
the earth. It was later shown that this orbit 
was practically identical with that of Tempel’s 
comet of 1866. Three other similar cases of a 
connection between the meteor showers and 
comets have been found, and these seem to in- 
dicate either that the showers and comets are 
identical, or that the meteors are parts of a 
disintegrated comet. 

In observing the meteors, the best results are 
obtained from photographs. Professor Elkin 
of Yale has a battery of cameras fastened to an 
equatorial axis, each camera covering a distinct 
part of the heavens. By means of two such 
arrangements several miles apart, the exact 
distance between the two stations being known, 
it will be possible to get photographs from 
which can be deduced with accuracy the path 
of the meteors, the velocity, and the distance 
from the earth, 

The Columbia University Observatory was 
obliged, on account of the sale of the old ob- 
servatory site and the storage of the instru- 
ments, to make arrangements for observing the 
expected shower from other places. Col. P. 8. 
Michie of West Point placed the observatory 
there at the service of Professor Rees, and Mr. 
C. A. Post of Bayport offered his time and in- 
struments. A report on the woxk done during 
the week, November 13th to 18th, will be pre- 
sented to the Academy. Wom. 8. Day. 

Secretary. 


SECTION OF GEOLOGY AND MINERALOGY. 


At the meeting of November 25th, Mr. Charles 
Barnard presented a paper on ‘Some Recent 
Changes in the Shore Line of Nantucket.’ 
These changes have become apparent by com- 
parison with the outlines indicated in Shaler’s 
map of 1888 (Bull. No. 53, U. S. Geol. Survey). 
The shore line there represented as nearly 
straight, from a point just beyond the Range 
Lights to Brant Point, in the harbor, has become 
materially changed by a rapid advance of the 
beach on each side, so that the original shore 
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end of the breakwater is lost to sight in the 
sand or covered by buildings. 

On the north shore, beyond the Apron Beach, 
the sea has steadily advanced upon the land, 
the increase of material at the breakwater hav- 
ing been evidently derived in large part from 
the bluffs. 

At the eastern end of the harbor the narrow 
beach, styled the Haulover, between the main 
island at Manumet and the shore end of Great 
Point, was broken through by the sea in the 
storm during the night of December 16, 1896, 
and the opening has now become an inlet a mile 
in width, with a depth of 11 feet at low water, 
each end of the remaining beach having been 
bent back into the harbor in the form of a 
curved hook. The entrance of the tide through 
this inlet has caused a decided increase in the 
five narrow bars of sand, which extend like 
finger points from the shore of Coatue Beach. 
It does not appear to have seriously affected 
the current at the breakwater, nor reduced the 
scouring action of the tides at that point; but 
shoals seem to be growing at about one-third 
the distance between the harbor and the port 
entrance, at the slackwater caused by meeting 
of the tides from east and west. 

The eastern shore, from the harbor south, 
shows a rapid destruction by the sea, and at 
Squam Pond a river of beach sand has been 
swept in. 

At Sankaty Light the apron beach has very 
considerably increased, particularly at Siascon- 
set, and to the south and west, the width of the 
beach now reaching about the third of a mile. 

A similar advance of the sea is shown along 
the south shore, though toa less degree than 
on the east, the wastage of both shores having 
contributed to build out the apron beach at 
Siasconset. 

The subject was further discussed by Profes- 
sors R. E. Dodge, J. J. Stevenson, H. L. Os- 
born, J. F. Kemp and others. 

On motion by Professor Stevenson, a commit- 
tee of three was appointed by the Academy to 
prepare resolutions in reference to the recent 
death of its distinguished honorary thember, Sir 
William Dawson, of Montreal. 

ALEXIS A. JULIEN, 
Secretary of Section. 








896 


SECTION OF BIOLOGY. 


THE regular meeting took place on Novem- 
ber 18, 1899, Professor Frederic S. Lee presid- 
ing. The following papers were then presented : 

‘On the Relation of the Centra and Intercen- 
tra in the Cervical Vertebrz of Lizards, Mosa- 
saurs and Sphenodon,’ by H. F. Osborn. 

‘The Discovery of a Mastodon’s Tooth and 
Remains of a Boreal Vegetation on Staten Is- 
land,’ by Arthur Holiick. 

‘A Report of the New York University Ex- 
pedition to the Bermuda Islands in the Summer 
of 1899,’ by C. L. Bristol. 


Professor Osborn called attention to the con- 
fused statements relating to the cervical verte- 
bre in the Lizards, Mosasaurs and Sphenodon, 
and pointed out that both Gegenbaur and 
Wiedersheim, the principal German authorities 
on the Comparative Anatomy of Vertebrates, 
failed to recognize clearly the important part 
played by intercentra of the neck region. He 
then, commencing with Sphenodon, pointed out 
that we havea series of intercentra or interver- 
tebral ossicles, extending throughout the whole 
length of the backbone, but considerably modi- 
fied by a coalescence with the atlas and axis. 
In Platecarpus, the Cretaceous Mosasaur, on 
the other hand the intercentra of the axis and 
atlas are entirely free and separate, retaining 
their primitive wedge-shaped form, while the 
centrum proper or odontoid process is also free 
from the axis ; in the remaining cervicals the 
intercentra are secondarily shifted forward 
upon the hypapophyses. Varanus, the monitor 
lizard, exhibits a still greater extension of these 
hypapophyses with the intercentra placed at 
their tips. In Cyclurus, on the other hand, the 
intercentra are still in their primitive position 
between the vertebrae. There is no question, 
therefore, that true intercentra are very impor- 
tant elements in Lizards and Mosasaurs, and 
that they are secondarily modified partly by 
coalescence with the atlas and partly by adhe- 
sion to the hypapophyses, this showing a com- 
plete change of function. 

The leading facts in Professor Hollick’s paper 
are as follows: 


In the Moravian Cemetery at New Dorp, 
Staten Island, immediately in the rear of the 
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Kunhardt Mausoleum, was a swamp, which 
covered a superficial area of about 3,600 square 
feet. A small pool of water accumulated to- 
wards the center in time of rain and dried out 
during drought. The margin was a quaking 
bog of peat andsedges. It occupied a morainal 
basin, located about 1,200 feet from the southern 
edge of the moraine and about 120 feet above 
tide level. 

Last summer, in the course of certain im- 
provements in the development of the ceme- 
tery, the swamp was drained and the bog muck 
was dug out, so that at the present time the 
moraina! basin is entirely free of water and mud. 

During the progress of this work the organic 
remains, animal and vegetable, brought to light 
show that the basin was the site of a Quater- 
nary pond. The surface deposit was of fine 
peat and a coarse peat, composed of various 
kinds of swamp vegetation. Below this was 
a fine organic mud, containing trunks and 
branches of trees, to a depth of about five or 
six feet. Below this was a black, sandy silt, 
distinctly stratified, and containing numerous 
cones and small twigs of white spruce (Picea 
Canadensis (Mill.) B. 8. P.), a tree of northern 
range, which does not now extend further south 
than northern New England and the Adiron- 
dacks. Below the cones, at a depth of about 
23 feet, was found a mastodon’s molar. 

The maximum depth of the entire deposit 
was about 25 feet and bore every indication of 
having been laid down in still water, in a con- 
tinuous and whbroken series of layers; and, 
inasmuch as it was in a morainal basin, it must 
all have been post-morainal in age. 

A considerable amount of charred wood was 
also found ia connection with the cones, pre- 
sumably indicating the presence of man. The 
probabilities are that a pond was formed in the 
morainal depression immediately after the re- 
cession of the ice sheet, and that this pend was 
a receptacle for silt, dust and decaying vegeta- 
tion ever since, the accumulations finally filling | 
it up and converting it into a swamp with a 
little pool of casual water in the middle. 

The third New York University Expedition 
to Bermuda left New York on May 27th, via 
the Quebec Steamship Company’s steamer 
Orinoco, and the last members to return arrived 
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on August lst. The party consisted of Profes- 
sor C. L. Bristol, Messrs. F. W. Carpenter, C. 
E. Brush, Jr., F. Erdwurm, of the graduating 
class ; Messrs. Hill, Magnus and Wooley of the 
present Junior class, and Mr. A. Benton Miller. 
The reconnaissance work of the two former 
years was continued from White’s Island in 
Hamilton Harbor as headquarters. The build- 
ings on the islands afforded far better facilities 
for laboratory work than was obtained on the 
other trips, and also brought the party nearer 
to the south shore and the Great Sound. An 
important feature was a series of pools con- 
structed above tide level and supplied with 
plenty of running sea-water, in which a day’s 
‘catch’ could be examined alive at leisure. 
A naphtha launch and a small yacht gave the 
necessary facilities for collecting. The principal 
work was reconnaissance and many new forms 
were found among the Crustacea, Echinoderma, 
Coelenterates, Tunicates, Mollusca. Perhaps the 
most important single trip was that made to 
North Rock, an isolated fragment of the old 
atoll-shaped reef, about nine miles out at sea. 
At dead low tide a small area is laid bare but 
almost awash, and attainable only in the 
smoothest of water. Here the life of the ocean 
swarms and offers rare opportunities for study. 
As in the former years a large number of the 
showy fishes that abound in the coral reefs were 
brought home alive for the New York Aquarium. 
Notwithstanding the sudden fall of temperature 
at the northern edge of the Gulf Stream the 
system of regulation of the temperature is now 
so perfect that less than one per cent. die on 
the voyage. A pair of green parrot fishes of 
large size, and a large green muray about eight 
feet long were the most conspicuous among 
them, and are living and in good health at this 

date. FRANCIS E, LLoyp, 
Secretary. 


TORREY BOTANICAL CLUB, OCT. 25, 1899. 


THE scientific program opened with a paper 
by Dr. D. T. MacDougal on ‘The Mycorrhiza 
of Cephalanthera,’ describing the general char- 
acters of this Pacific coast plant, with special 
reference to its symbiotism, and with exhibition 
ofspecimensin alcohol. Dr. MacDougal’s speci- 
mens form probably the most complete examples 


SCIENCE. 


897 


of its root system ever procured, the plant grow- 
ing among matted hemlock roots and very diffi- 
cult to get at. Discussion by Dr. Britton of the 
taxonomic relations of Cephalanthera followed. 

The second subject of the evening was that 
of Ferns, ‘ Notes on Ferns’ were presented by 
Mrs. Britton, with specimens and lantern views. 
Dr. Underwood exhibited some very large ex- 
amples of Botrychium lanceolatum from the foot 
of Mt. Rainier, reaching about 1 foot high, in- 
cluding roots, and with frond nearly 3 inches 
in length. 

Mr. W. N. Clute spoke of finding Dryopteris 
Goldieana at Bedford Park, and of continued 
discoveries of Dryopteris simulata, usually in 
company with Woodwardia areolata. 

Mrs. Britton spoke of the association of 
Dryopteris simulata on the Pocono with Rhodo- 
dendron maximum, in very different surround- 
ings ; and called attention to its distinctly blue- 
green coloring. 

Mr. Clute reported finding last July a new 
station for Schizea pusilla at Allen’s Bridge, 
N. J., on the east branch of the Wading river, 
in quantity, observed last July. The fertile 
fronds of the last year were then still remaining 
on the plant. Sterile fronds were coiling about 
neighboring stems as if with a trace of the 
climbing habit of its relative, Lygodium. This 
coiling tendency, added Dr. Britton, has occa- 
sioned the name Curly-grass, which was found 
in use in New Jersey for the Schizzxa. 

The Secretary referred to the successful trans- 
planting of Schizea into a locality near Lake- 
wood, N. J., by Miss R. W. Farrington. 

Miscellaneous notes constituted the remainder 
of the program. The Secretary made some re- 
marks upon singularities in the distribution of 
Aster Schreberi, a species described by Nees in 
1818, from a single plant, and afterward omitted 
by botanists, until the publication of the Illus- 
trated Flora. The abundance of this species, 
which he finds characteristic of the Schoharie 
drainage-basin of the Catskills, contrasts 
strangely with its absence from other parts of 
that region. 

Judge Brown reported finding Solidago odora 
on high ground near Sam’s Point, late in the 
season, many scattered plants blooming at 
about 2,000° altitude. 
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Dr. Britton remarked that this forms an in- 
teresting addition to the number of coast plants 
found in the Shawangunk range. It has been 
claimed that the breaking up of sandstone 
rocks there has produced a sandy soil suffi- 
ciently similar to that of the seashore to permit 
the growth of certain arenophilous plants usu- 
ally found only on the coast. 

Dr. T. F. Allen spoke of a specimen of Rhus 
vernicifera, the lacquer tree of Japan, which is 
growing luxuriantly on his farm in Connec- 
ticut. It resembles our swamp sumach, Rhus 
venenala, in appearance, and is becoming a 
handsome tree. Some of his family who are 
sensitive to Rhus poisoning find it necessary to 
avoid going near it. 

Dr. Britton also reported a gift to the Botanic 
Garden of about 200 volumes which had be- 
longed to the botanist, David Hosack. They 
are in excellent condition, and some of them 
extremely rare. EDWARD S. BURGEss, 

Secretary. 


BIOLOGICAL SOCIETY OF WASHINGTON, 312TH 
MEETING, SATURDAY, NOVEMBER 19TH. 


Mr. F. A. Lucas read a ‘ Letter from H. H. 
Field Concerning the Concilium Bibliograph- 
icum, and the Proposed Catalogue of the Royal 
Society,’ calling attention to the expense of the 
proposed publication, even though no card cat- 
alogue was issued, and stating that the Concil- 
ium could carry out the entire scheme at a less 
cost than the incomplete publication proposed 
by the Royal Society. 

Mr. Frederick V. Coville read a paper on 
‘ The Botanical Explorations of Thomas Nuttall 
in California,’ showing that the dates on which 
Nuttall is stated to have visited various locali- 
ties were erroneously given. 

Professor Barton W. Evermann described ‘A 
Physical and Biological Survey of Lake Max- 
inkuckee,’ giving the various problems whose 
solution was desired, and the methods em- 
ployed for soundings, obtaining the tempera- 
ture, and studying the plankton of the lake. 

O. F. Cook, Secretary. 


SCIENCE CLUB OF THE UNIVERSITY OF 
WISCONSIN. 
THE November meeting of the Science Club of 
the University of Wisconsin was held on the 21st 
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instant, the Vice president, Mr. Edward Krem- 
ers, inthechair. The programme of the evening 
was a paper by Mr. Louis Kahlenberg on ‘ The 
Present Status of our Knowledge of Solutions.’ 

After an exposition of the modern theories of 
solution and of electrolytic dissociation, the 
speaker pointed out that his recent researches 
on non-aqueous solutions have shown that there 
are solutions that conduct electricity in which, 
according to molecular weight determinations 
there is no dissociation, and that furthermore, 
the molecular conductivity in some solutions 
does not change with the dilution, and that in 
others it decreases as the volume increases. 
These facts can not be harmonized with the 
theory of electrolytic dissociation. 

In the criticism of the general theory of so- 
lutions it was emphasized that the solvent does 
not act merely as so much space, but that it has 
a far more important function, the very act of 
solution itself depending on a mutual interaction 
of solvent and solute. 

The paper was discussed by Messrs. B. W. 
Snow, H. L. Russell, E. Kremers and C. F. 
Burgess. Wm. H. Hoses. 


DISCUSSION AND CORRESPONDENCE. 
AN ALIEN CLEMATIS IN NEW MEXICO 


Last July I found an interesting and peculiar 
Clematis growing along the road-side in the town 
of Las Vegas, N. M., apparently wild. It was 
clearly related to the Clematis (Atragene) occi- 
dentalis (Hornem.) of the adjacent mountains, 
but still quite distinct. It did not come into 
full flower until the C. occidentalis was over, and 
the flowers were yellow instead of blue or white. 
Careful comparisons showed that the plant was 
different from anything known in America, so 
I drew up a description, under the name of C. 
crux-flava, ‘the yellow cross.’ During the rest 
of the summer I examined a good deal of the 
country near Las Vegas, and nowhere was the 
new Clematis to be seen, except within the limits 
of the town. A very vigorous plant was found 
growing in a garden, but nobody knew how it 
got there. These facts suggested an alien, so I 
sent specimens to Dr. B. L. Robinson at Cam- 
bridge, and to Kew Gardens, requesting that 
they might be compared with the Asiatic species. 
From both places in due time came the reply 
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that the plant was Clematis orientalis L. ; from 
Kew the further information was sent that it was 
a variety of the species, exactly agreeing with 
specimens from the N. W. Himalayas. 

As the plant is apparently with us to stay, it 
may be worth while to give the description of 
it, based on Las Vegas material. 

Clematis orientalis, variety-—-Low straggling 
climber; stems slender, purplish at the nodes; 
leaves, including petioles, 7 to 12cm. long, with 
five leaflets, which are rather thick, perfectly 
glabrous, a somewhat glaucous green, more or 
less lanceolate in outline, the terminal one often 
linear-lanceolate, the lateral ones sometimes 
ovate-lanceolate, all more or less coarsely and 
irregularly serrate towards the base, or even 
lobed, the upper leaves especially having nar- 
row leaflets, distinctly lobed at the base, the 
lobes pointed and often notched ; in a well devel- 
oped leaf the terminal lobe is about 4 cm. long. 
Buds pale greenish-yellow, obpyriform, nodding, 
4-angled ; flowers at first nodding, ultimately 
erect ; sepals four, pale sulphur-yellow with a 
greenish tint, rather thick, recurved at tips, 7- 
nerved, nearly glabrous, perfectly so below 
except edges, but above with scanty white 
woolly hairs, and the lateral margins, which are 
bent inwards, quite conspicuously white-woolly 
towards the tip; apex of sepal truncate in 
lateral view, with a linear green process, 2 mm. 
long, at the lower corner of the truncation. 
Length of sepal about 23 mm., breadth 10 mm. 
Stamens 32, anthers 45 mm. long, filaments 
about 6 mm., broad and flattened, especially the 
inner ones, glabrous with only a few hairs on 
the margins. Outer filaments tinged with pur- 
plish. No staminodes. Fruit a globular head 
with the usual long plumose tails, about 4 em. 
long, the carpels also hairy, borne upon a 
honeycombed hairy receptacle. The persistent 
styles in the fruit are reddish, and the other 
long hairs silvery-white. 

The naturalization of a Himalayan Clematis 
in the mountains of New Mexico suggests the 
possibility that other plants from the same 
region might do well if introduced here, some 
of them being perhaps of economic value. 


T. D. A. COCKERELL. 


MESILLA PARK, NEW MEXIco, 
November 25, 1899. 
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NOTES ON INORGANIC CHEMISTRY. 

THE problem of the structure of the carbon 
molecule has attracted the attention of not a 
few chemists, though little progress has been 
made toward its solution, owing to the difficulty 
of obtaining soluble bodies of definite compo- 
sition by the action of reagents upon any form 
of carbon. Sometime since, L. Staudenmaier 
discovered a rapid method of oxidizing graphite 
to graphitic acid, and a continuation of this 
work is described in the current Berichte. 
Graphitic acid appears not to be a true acid, but 
a substance of a quinone nature. By heating 
it is converted into a simpler compound which 
the author calls pyrographitic acid, from which 
other derivatives may be formed. Among the 
oxidation products is mellitic acid C,(COOH),. 
From the analogy furnished by the oxidation of 
naphthalene to phthalic acid, it would appear 
that graphitic acid and hence graphite contains 
three naphthalene groups united together into 
a benzene nucleus. 

In the study of non-aqueous solutions more 
work has been done on ammonia as a solvent 
than on any other liquid. The work of E. C. 
Franklin and others shows that many salts dis- 
solve readily in liquid anhydrous ammonia and 
are electrolytically dissociated. According to 
Franklin, liquid hydrogen sulfid appears not to 
act in this manner as a solvent, and I know of 
no experiments with liquid hydrochloric acid. 
Great interest attaches to a series of experi- 
ments described by P. Walden, of Riga, in the 
Berichte, on liquid sulfur dioxid as an inorganic 
ionizing solvent. It is the more remarkable, as 
the solvent contains no hydrogen. As far as 
Walden’s experiments have yet gone, the halid 
salts have been found to dissolve readily in 
liquid sulfur dioxid and metathetical reactions 
take place in the solution. Organic substances 
of very different compositions dissolve readily, 
and often though solvent and solute are color- 
less, the solution is colored. A number of sub- 
stances were used for determination of molec- 
ular weight by the boiling point method. The 
solutions appear to be quite different from the 
aqueous solutions, showing the molecular weight 
in several instances double what would be ex- 
pected. The article is an interesting contribu- 
tion to the chemistry of solutions. 
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The last number of the American Chemical 
Journal contains a paper by Dr. G. P. Baxter, 
of Harvard University, on the occlusion of 
hydrogen by cobalt and other metals. State- 
ments in literature regarding this subject vary 
very much, but Dr. Baxter claims that this is due 
chiefly at least to the different degrees of purity 
of the metal. Ingot cobalt, or very pure cobalt, 
when very finely divided, has the power of oc- 
cluding hydrogen to a very slight extent. Most 
of those cases where there is a large amount of 
hydrogen absorbed are, at least, in part due to 
the presence of impurities in the cobalt used. 
Nickel, silver and copper act similarly to co- 
balt in occluding but small quantities of hydro- 
gen. Indeed, it is questioned whether silver 
actually occludes any hydrogen. 

Japanese farms are, to a large extent, ex- 
hausted of phosphoric acid, so that the discovery 
of phosphate beds in that country is very wel- 
come. This discovery is described by K. Tsuneto 
in the Chemiker Zeitung. The phosphate beds 
which are on island Kinshu are largely lime and 
sand running only up to 20% phosphate; but 
this can be very successfully used in lieu of bet- 
ter material and will prove of great service to 
Japan. The remainder of the material of the 
phosphate beds seems to be a sand cemented 
together by limestone. Some fossil remains are 
present. J. L. H. 


CURRENT NOTES ON METEOROLOGY. 
LECTURES ON METEOROLOGY. 


In the Public Educational Course, now being 
given in Baltimore, under the auspices of the 
Johns Hopkins University, a series of fifteen 
class lectures, by Dr. Oliver L. Fassig, Instructor 
in Climatology in the University, is announced. 
These lectures are to come on Saturday morn- 
ing, beginning about the middle of December, 
and are intended especially for teachers. The 
fee for the course is $3, and with the additional 
privilege of class work, consisting of written 
exercises and final examination, the fee is $5. 
For regular attendance, satisfactory class or 
laboratory work, and final examination, a 
simple certificate will be awarded to successful 
students. The attendance at this educational 
course this year is to be about eighty-five. The 
subjects of Dr. Fassig’s lectures are as follows : 
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I., If. The Temperature of the Atmosphere ; 
IIl., IV. Forms of Water in the Atmosphere ; 
V. The Weight and Extent of the Atmosphere ; 
VL, VII, VILL. The Movements of the Atmos- 
phere; IX. Weather; X. Climate; XI. Do 
Climates Change? XII., XIII. Fortelling the 
Weather; XIV. The Work of a National 
Weather Bureau; XV. Two Centuries of Prog- 
ress in Meteorology. 


PHYSIOLOGICAL EFFECTS OF ANTARCTIC COLD 
AND NIGHT. 


Dr. FREDERICK A. Cook, Surgeon of the Bel- 
gica expedition to the Antarctic, writes of some of 
the incidents of the voyage in McClure’s Maga- 
zine for November. The physiological effects, 
noted as a result of the darkness and cold of 
the Antarctic night, are thus described: ‘‘ The 
long darkness, the isolation, the tinned foods, 
the continued low temperature, with increasing 
storms and a high humidity, finally reduced our 
systems to what we will call polar anemia. 
We became pale, with a kind of greenish hue. 
* * * The stomach and all the organs were 
sluggish, and refused to work. Most dangerous 
of all were the cardiac and cerebral symptoms. 
The heart acted as if it had lost its regulating 
influence. Its action was feeble, but its beats 
were not increased until other dangerous symp-_ 
toms appeared. Itsaction wasirregular, feeble, 
and entirely unreliable throughout the night. 
The mental symptoms were not so noticeable. 
The men were incapable of concentration and 
unable to continue prolonged thought. One 
sailor was forced to the verge of insanity, but 
he recovered with the returning sun.’’ Similar 
effects have been noticed in the Arctic, and 
hence show a well-marked series of physiolog- 
ical changes which take place under the pecu- 
liar conditions which surround Arctic and Ant- 
arctic explorers during the long polar night. 


PHYSIOLOGICAL EFFECTS OF HIGH ALTITUDES. 


THE September number of the Zeitschrift fiir 
Luftschiffahrt contains a short paper by Dr. 
Mertens on the physiological effects of high 
altitudes ; the suggested causes of these vari- 
ous effects, and possible remedies. The article 
gives a compact summary of this interesting 
problem. It is to be noted that Dr. Mertens 
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uses the term Héhenkrankheit rather than Berg- 
krankheit. This seems a reasonable change. 
The latter word really includes only the phys- 
iological effects experienced by mountain climb- 
ers, while the former includes al! the effects of 
diminished pressure, whether noted by moun- 
tain climbers, who are still on terra firma, or by 
aéronauts, who are carried above the surface of 
the earth in the car of a balloon. 
R. DEC. WARD. 
HARVARD UNIVERSITY. 


SCIENTIFIC NOTES AND NEWS. 


ProFressorR E. E. BARNARD of the Yerkes 
Observatory, University of Chicago, sailed from 
New York on December 9th for England. He 
intends to arrange for a lens for the Bruce 
photographic telescope. 


PROFESSOR EDWARD ORTON, JR., has been 
appointed state geologist, of Ohio, to succeed 
his father, the late Dr. Edward Orton. Pro- 
fessor Orton served as an assistant on the Ohio 
Survey, studying the distribution of the coal 
measures, and later prepared the excellent re- 
ports on the clay and clay industries of the 
State which were published in Volumes Y. and 
and VII. of the Geological Survey of Ohio and 
in the Reports of the National Brick Manufac- 
turer’s Association. Since 1894 he has been the 
director of the department of clay-making and 
ceramics in the Ohio State University in which 
is given the only four-year course in ceramics in 
thiscountry. This appointment ensures the con- 
tinuance of the excellent work in economic ge- 
ology which has characterized the later Geolog- 
ical Reports of Ohio. 


Dr. JokicHt TAKAMINE, of the University of 
Tokio, Japan, known for his researches on di- 
gestive ferments, is at present on a tour of in- 
spection of the larger educaticnal institutions o¢ 
the United States. He has been sent by the 
Japanese government to examine the scientific 
work and methods of American universities. 


THE New York Herald has received a cable- 
gram stating that M. Daniel Osiris has given a 
large endowment to the Institute of France to 
provide a triennial prize of 100,000 fr. to be 
awarded for a great scientific discovery or work 
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of art. Surgical or medical discoveries are to 
be especially considered. 

ProFressor Dr. FOrsTER of the Milhausen 
Gymnasium has received a call from the Dutch 
Government to geological research in Sumatra. 
He will be absent about one year and a half. 


Sirk WILLIAM MacCormac, the eminent 
British surgeon, who it will be remembered 
volunteered his services at the seat of war in 
South Africa, arrived at Cape Town on Novem- 
ber 20th. 


THE Special Board for Biology and Geology, 
of Cambridge University, have adjudged the 
Walsingham medal for 1899, to H. H. W. Pear- 
son, B. A., Gonville and Caius College, for his 
essay entitled ‘The Botany of the Ceylon 
Patanas,’ and a second Walsingham medal to 
J. Barcroft, B. A., Fellow of King’s College, 
for his essay entitled ‘The Gaseous Metabolism 
of the Submaxillary Gland.’ 

Mr. W. F. Cooper, Clare College, Cambridge 
University, has been nominated by the Special 
Board for Biology and Geology to occupy the 
University table at the Zoological Station at 
Naples until February 1, 1900. 

Dr. L. A. BAUER, on October 25th, was the 
guest of the Royal Geographical Society of St. 
Petersburg. At the close of the meeting he ex- 
hibited various maps relating to the magnetic 
survey of the United States and Alaska in gen- 
eral, and of the special magnetic survey of 
Maryland. 

Mr. Henry P. WA ccort, of Cambridge, has 
been elected president of the Massachusetts 
Forestry Association. 

THE death is announced of Professor Francis 
Guthrie at the age of sixty eight. He was for 
many years professor of mathematics in the 
South African College, and made valuable con- 
tributions to the botany of South Africa. 

Proressor P. KNutH died at Kiel on October 
30th, at the age of forty-five years. He was 
well known for his researches on cross-fertiliza- 
tion. 

WE also regret to learn of the death of Pro- 
fessor R. Yatube, the Japanese botanist. 


IN accordance with the German custom the 
former pupils of Dr. William H. Welch, pro- 
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fessor of pathology in the Johns Hopkins Uni- 
versity, will mark the occasion of his twenty- 
fifth year as teacher and investigator, by 
dedicating to him a volume of their scientific 
contributions. Some seventy-five students have 
undertaken investigations under Dr. Welch’s 
leadership and nearly half of these will contrib- 
ute to the volume. Dr. F. P. Mall is the secre- 
tary of the committee of publication and to him 
communications and subscriptions should be 
addressed. The committee of publication con- 
sists of: A. C. Abbott, University of Pennsyl- 
vania; L. F. Barker, Johns Hopkins Univer- 
sity; Wm. T. Councilman, Harvard University; 
Simon Flexner, University of Pennsylvania; 
W. 58S. Halsted, Johns Hopkins University ; A. 
C. Herter, University and Bellevue Hospital 
Medical College, New York; Wyatt Johnston, 
McGill University; F. P. Mall, Johns Hop- 
kins University; Henry F. Osborn, Colum- 
bia University, New York; Walter Reed, 
Army Medical Museum, Washington, D. C.; 
Geo. M. Sternberg, Surgeon General’s Office, 
Washington, D. C. 


AT the approaching meeting of the American 
Society of Naturalists, which will be held at 
New Haven on December 27th and 28th, a lec- 
ture will be given on Wednesday evening by 
Professor A. E. Verrill on ‘The Geology and 
Natural History of the Bermudas.’ Afterwards 
there will be a reception tomembers in Alumni 
Hall. The speakers in the discussion on ‘The 
Position that Universities should take in regard 
to Investigation’ will include Professors Thomas 
Dwight, R.. H. Chittenden, William B. Scott 
and Joseph Jastrow. The address of the presi- 
dent, Professor W. G. Farlow, will be given, as 
we have already stated, on Thursday evening. 


THE Royal Society held its anniversary meet- 
ing on November 30th. In accordance with 
custom the president, Lord Lister, delivered an 
address in which he paid special attention to 
inoculation against the plague. The leading 
officers were reélected, except that Dr. T. E. 
Thorpe was elected foreign secretary and the 
medals were conferred as already announced. 
The Council in its annual report referred es- 
pecially to the preliminary conference on an 
International Association of Scientific Acade- 
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mies, the proposed International Catalogue of 
Scientific Literature, and the National Physical 
Laboratory. The annual dinner was held in 
the evening and speeches were made by Lord 
Lister, Lord Rayleigh and others. 


THE American Chemical Society, on petition 
of those of its members who reside in Michigan, 
is now establishing a local section for that State. 
The headquarters are to be in Ann Arbor, and 
the meetings are to be held alternately in 
Detroit and at the University of Michigan. 


THE inauguration of Professor geistl. Rath 
Dr. Bach as Rector of the University of Munich, 
took place on November 25th. His address 
was entitled ‘Verhdltniss von Bildung und 
Arbeit.’ 

THE memorial lecture established by the 
Liverpool Society of Chemical Industry in 
memory of Dr. Ferdinand Hurter, was given 
for the first time by Professor C. Lunge, of 
Zurich, whose subject was ‘ Impending Changes 
in the General Development of Industry and 
particularly in the Alkali Industry.’ 

Mr. CHARLES VERNON Boys, F.R.S., is to 
deliver the annual course of Christmas lectures, 
specially adapted to young people, at the Royal 
Institution this year. He has chosen as his 
subject: ‘Fluids in Motion and at Rest.’ The 
lectures, which will be six in number, will com- 
mence on Thursday, December 28th, at three 
o’ clock. 

Ir is proposed to hold an International Con- 
gress of Tuberculosis in May, 1901. 


Nature states that the budget of the German 
Imperial home office includes an item of 15,000 
Marks for the International Catalogue of Scien- 
tific Literature. 

Tue New York Board of Estimate has re- 
fused the request of the New York Zoological 
Society for an additional appropriation of 
$7,500 and the Mayor has refused to reconsider 
the question. 

THE subjects proposed by the Boston Society 
of Natural History for the Walker prizes in 
1900 are (1) Stratigraphy and correlation of the 
sedimentary formations of any part of New 
England; (2) A study in paleozoic stratig- 
raphy and correlation. 
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Tue New York Zoological Society has issued 
a Popular Official Guide to the New York Zo- 
ological Park as far as completed, with maps, 
plans and illustrations. It contains a brief 
account of the Society, its origin and aims; tells 
how to reach the Park, describes the general 
topography of the grounds and the animals it 
now contains. There is much information con- 
cerning the range, size and habits of the ani- 
mals, their former abundance or present 
scarcity, and the accompanying illustrations are 
very good. 

A TELEGRAM has been received at the Har- 
vard College Observatory from Professor Kreutz 
at Kiel Observatory, stating that a planet of the 
tenth magnitude was discovered by Charlois 
Dec. 4°.377 Greenwich Mean Time in R. A., 
4" 37" 56° and Dec. + 14° 13’. 

Daily motion in R. A. — 14’ 
‘ec ee a Dee. -- 4’ 


A TOPOGRAPHICAL map of Greater New York, 
24x 28 feet in size, and costing about $10,000, 
is being prepared for the Paris Exposition. It 
is expected that the map will subsequently be 
placed in the New York Public Library. 


THE corals collected by the Beal-Steere Ex- 
pedition and given to the University of Michigan 
have been mounted and permanently shelved 
in the museum. The collection includes several 
hundred specimens taken from the Pacific Ocean 
near the Philippine Islands and the island of 
Formosa. As far as possible each specimen has 
been placed in the position in which it origi- 
nally grew. 


WE learn from the British Medical Journal 
that of the three members of the Malaria Com- 
mission which proceeded to British Central 
Africa in the early part of the year, two, 
Messrs. Christophers and Stephens, have re- 
turned. Dr. Daniels remains for a further 
term in Central Africa. We understand that 
Messrs. Christophers and Stephens will almost 
at once proceed to the West Coast of Africa, in 
the first instance to Sierra Leone, where there 
should be no lack of material for studies both 
in malaria and in blackwater fever. Hitherto 
the work of the Commission has been hampered 
by lack of clinical material. It is easy to under- 
stand how, in the scanty and scattered Euro- 
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pean population of British Central Africa, 
although blackwater fever is the most frequent 
cause of death, such a concentration of cases as 
would best suit the purposes of the Commission 
might be difficult to effect. In the larger and 
more concentrated European populations to be 
found in West Africa it is to be hoped that in 
this respect the conditions will be more favor- 
able to the work of the Commissioners, 


REUTER’s AGENCY is informed that Dr. Carl 
Peters, in a letter dated Umtali, October 13th, 
just to hand, announces that during the rainy 
season, when practically no prospecting work 
was possible, he intended to come to England. 
He adds: ‘‘ I expect to arrive about the middle 
of December, accompanied by Umtete, the 
brother of the famous chief Macombe. I am 
leaving my staff out here. One mining engi- 
neer and a trader are left at the Fura station, 
near the Zambesi, and also at the Inyanga sta- 
tion, near Umtali. I am in first-class health, 
but am feeling a little run down in consequence 
of the marching, exploring, irregular food, ete. 
I have evidence that can prove we have really 
discovered the Fura of the old reports.’’ In 
explanation of this, Reuter’s Agency is informed 
that Dr. Carl Peters’s expedition was mainly 
based on an old atlas published in Amsterdam 
in 1705, with French text, the author being un- 
known. In this atlas it was stated that ‘‘ near 
this place (south of the Zambesi and near the 
river Manzoro, now Mazoe) is the great moun- 
tain of Fura, very rich in gold, which some 
people regard as a corruption of the Ophir.’’ 
This view was also held by the Portuguese 
writer Couto, who was quoted by ‘Theodore 
Bent in his ‘Ruined Cities of Mashonaland.’ 
With regard to Fura, Couto said: ‘‘ The rich- 
est mines of all are those of Massapa, from 
which the Queen of Sheba took the greater part 
of the gold which she went to offer to the Tem- 
ple of Solomon, and it is Ophir, for the Kaflirs 
call it Fur and the Mons, Afur.’’ Dr. Peters 
states that no traveler had visited this region 
within the last 200 years. He has now rediscov- 
ered ancient ruins of Semitic origin, including 
fortifications and what he regarded as a temple 
or storehouse. The whole region is practically 
uninhabited. He also claims to have found dis- 
tinct traces of ancient gold working there. 
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UNIVERSITY AND EDUCATIONAL NEWS. 


By the will of Thomas Armstrong, of Platts- 
burgh, Union College is to receive between 
$100,000 and $150,000. It is required that the 
college shall endow a chair of sociology and offer 
a certain number of annual prizes and scholar- 
ships for the sons of Clinton County farmers. 


Mr. Augustus LOWELL has given the Massa- 
chusetts Institute of Technology $50,000, to be 
used as the nucleus of a fund, the income of 
which shall be used for the benefit of the teach- 
ing staff of the Institute in cases of illness, 
death or retirement. 


DALTON HALL, the chemical laboratory of 
Johns Hopkins University, has been damaged 
by fire. The top floor was almost destroyed 
and much injury was caused to the lower floors 
by water. The loss being estimated at $12,000. 

Dr. THos. H. MONTGOMERY has been ap- 
pointed assistant professor of zoology in the 
University of Pennsylvania. 

At Cambridge University Mr. E. A. N. Arber, 
B.A., Trinity College, has been appointed de- 
monstrator in paleobotany in the place of Mr. 
H. Woods, resigned. 

Dr. WILHELM MUTHMAN, assistant profes- 
sor in the University of Munich, has been made 
professor of inorganic chemistry in the Poly- 
technic Institute. 


Dr. Orro v. FurTH has qualified as docent 
in physiology in the university at Vienna, and 
Dr. Peter Polis for meteorology, and Dr. Mat 
Semper for anatomy in the Polytechnic Insti- 
tute at Aachen. 

AT the recent meeting of the Association of 
Colleges and Preparatory Schools of the Middle 
States and Maryland, a resolution was presented 
by Dr. Nicholas Murray Butler,of Columbia Uni- 
versity, and adopted, providing that the Asso- 
ciation urge the early establishment of a joint 
college admission examination board, to be com- 
posed of representatives of colleges and prepara- 
tory schools in the Middle States and Maryland, 
and that the colleges be requested to codperate 
in adopting a uniform standard of admission. 

CLEVELAND ABBE, JR., Ph.D. (Johns Hop- 
kins), and L. C. Glenn, Ph.D. (Johns Hopkins), 
are teaching physiography in South Carolina, 
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the former at the Winthrop Normal and In- 
dustrial College, Rock Hill, 8. C., and the latter 
at South Carolina College, Columbia, 8. C. Dr. 
Abbe also conducted a very successful class at 
Rock Hill in the summer of 1899. Asa result 
of the support given to the subject and through 
the efforts of the instructors, a popular interest 
has been aroused that is most promising. It is 
hoped that continued effort may bring about a 
great betterment in geography teaching of all 
grades in the State. 


Ir will be remembered that the philosophical 
faculty of the University of Berlin refused to 
take action against Dr. Arons, docent for 
physics, who had been charged with taking 
part in socialist agitation. The minister of 
education thereupon appealed to the Court of 
second instance, presided over by the under- 
secretary of his own department and this Court 
now recommends that Dr. Arons should be de- 
prived of his right to deliver lectures. 


AN election to an Isaac Newton studentship 
at Cambridge University will be held in the 
Lent term, 1900. The studentship is of the 
annual value of £200 and is tenable for three 
years. It is open to members of the university 
under the age of 25 years on January 1, 1900, 
who have been admitted to the degree of B.A. 
It will be the duty of the student to devote 
himself during the tenure of the studentship to 
study or research in some branch of astronomy 
or of physical optics, according to a course 
proposed by himself and approved by the elec- 
tors. Candidates must send in their applications 
with certificate of birth to the Vice-Chancellor 
between the 16th and 26th days of January 
next, together with testimonials and such other 
evidences as to their qualifications and their 
proposed course of study or research as they 
may think fit. Candidates are recommended 
to send with their applications an account of 
any work bearing on astronomy or physical 
optics on which they may have been engaged 
and to forward copies of any papers they may 
have published on those subjects. ‘They should 
also furnish the electors with a clear statement 
of the course of study or research which they 
propose to pursue during the tenure of the 
studentship. 
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SIR WILLIAM DAWSON. 





